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LOW-SILICA AND HIGH-CALCIUM STONE 
IN THE NEWMAN LIMESTONE 
(MISSISSIPPIAN) ON PINE MOUNTAIN, 
LETCHER COUNTY, SOUTHEASTERN 
KENTUCKY 
Garland R. Dever, Jr., Thomas L. Rohl, Jack R. Moody, Frank 
H. Walker, George W. Ellsworth, Jr., and Lance S. Barron 
ABSTRACT 
The coal industry of Kentucky is an important market for limestone. Coal producers use limestone 
as rock dust for explosion abatement in underground coal mines and as a neutralizing agent in sur-
face-mine reclamation and acid-drainage control. Haulage-road construction and maintenance re-
quire crushed stone. 
Coal-bearing rocks of Pennsylvanian age in the Eastern Kentucky Coal Field generally do not con-
tain limestones that are sufficiently thick to quarry or mine economically, but in the southeastern part 
of the coal field, fault movement has brought the Newman Limestone to the surface along Pine Moun-
tain. The Newman was sampled at three sites in Letcher County to determine its chemical quality 
and potential for industrial use, particularly as a source of low-silica rock dust. Analysis of the foot-by-
foot samples shows that the Newman contains several zones of low-silica stone, 1 Oto 39 feet thick. 
A few intervals of high-calcium limestone, 12 to 24 feet thick, coincide with or occur in the low-silica 
zones. The deposits of low-silica and high-calcium stone are thickest in the southwestern part of 
Letcher County and commonly thin northeastward. 
The thicker deposits of chemically pure limestone and dolomite may be an economically exploit-
able source of rock dust for underground coal mines, and a source of stone for surface-mine reclama-
tion and acid-drainage control. Production from deposits in the Newman, however, will be compli-
cated by the steep southeastward to southward dip (20 to 42°) of the beds, possible displacement 
along small faults, and fracturing of the limestone. 
INTRODUCTION 
The Eastern Kentucky Coal Field, part of the Appala-
chian Coal Province, is one of the world's major coal-
producing regions (Fig. 1 ). During the 1990 calendar 
year, 130.9 million tons of coal were produced from 707 
underground mines and 739 surface mines (Ankrom, 
1991 ). 
With its many mines and large production, eastern 
Kentucky's coal industry is an important market for lime-
stone. Low-silica limestone is the principal source of 
rock dust used for explosion abatement in the region's 
underground coal mines. The construction and mainte-
nance of haulage roads require crushed stone. Agricul-
tural limestone is added to surface-mine spoils and soils 
to adjust their pH for revegetation. Limestone also can 
be used as a neutralizing agent to control acid drainage 
from coal mines and refuse piles. 
Coal-bearing rocks of Pennsylvanian age in eastern 
Kentucky mainly consist of shale, siltstone, and sand-
stone, and generally do not contain limestones that are 
sufficiently thick to quarry or mine economically. In the 
southeastern part of the coal field, however, the New-
man Limestone (Mississippian) has been brought to the 
surface along the northwest face of Pine Mountain by 
movement on the Pine Mountain Overthrust Fault (Fig. 
2). 
Five quarries currently produce crushed stone from 
the Newman on Pine Mountain, principally aggregate 
for the construction market in southeastern Kentucky, 
along with a relatively small quantity of agricultural lime-
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Figure 1. Map of Kentucky showing the State's eastern and western coal fields and Letcher County study area. Modified from Cobb and Others ( 1985). 
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Figure 2. Generalized cross section showing structural setting of Newman Limestone on Pine Mountain. Adapted from 
Maughan (1976). 
stone, mainly for mine reclamation. Rock dust has not 
been produced from the Newman, and the low-silica 
limestone used for rock-dusting underground coal 
mines in eastern Kentucky is brought into the region 
from outside sources. The availability of rock dust from 
a limestone deposit within the coal field should contrib-
ute to lower operating costs for coal producers by reduc-
ing transportation charges. Limestone and its products 
generally are low-price bulk commodities; charges for 
transportation form a major part of their cost. 
The Newman has been sampled at 10 sites along 
Pine Mountain to determine the chemical quality of the 
limestone and to evaluate its potential for industrial use, 
particularly for the requirements of eastern Kentucky's 
coal industry {Dever and others, 1985). Samples for ma-
jor-element analysis were taken at 1-foot intervals at 
each site. 
Major-element analyses of foot-by-foot samples 
from three sites indicate that the Newman in Letcher 
County contains several zones of low-silica stone, from 
1 Oto 39 feet thick {Table 1 , Appendices A-C) .. The thick-
er zones may be exploitable sources of rock dust for ex-
plosion abatement in underground coal mines. A few in-
tervals of high-calcium limestone, 12 to 24 feet thick, 
coincide with or occur in the low-silica zones {Table 2, 
Appendices A-B). 
Table 1.-Average Values for Foot-by-Foot Analyses of Principal Intervals of Low-Silica Stone in Lower Member of 
Newman Limestone in Letcher County. 
Sample Thickness CaC03 CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 
Interval (ft.) + (%) (%) (%) (%) (%) (%) (%) 
(ft.) MgC03 
(%) 
HURRICANE GAP 
284-305 21 95.9 92.3 3.6 1.68 0.27 0.19 NA NA 
162-172 10 97.1 91.7 5.4 1.75 0.41 0.18 NA NA 
134-148 14 96.7 94.1 2.6 1.53 0.70 0.29 NA NA 
98-115 17 97.5 93.2 4.3 1.55 0.30 0.16 NA NA 
42-81 39 97.6 89.1 8.5 1.56 0.17 0.14 NA NA 
WHITESBURG 
173-187 14 95.95 90.20 5.75 2.05 0.48 0.29 0.12 0.07 
96-108 12 97.70 96.18 1.52 1.38 0.35 0.14 0.06 0.02 
42-55 13 98.43 97.66 0.77 0.67 0.33 0.11 0.02 0.01 
JENKINS 
223-233 10 96.96 89.70 7.26 1.31 0.27 0.31 0.11 0.15 
101-112 11 96.31 93.84 2.47 1.92 0.22 0.18 0.10 0.05 
NA= Not Analyzed 
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Table 2.-Average Values for Foot-by-Foot Analyses of Principal Intervals of High-Calcium Limestone in Lower 
Member of Newman Limestone in Letcher County. 
Sample Thickness CaC03 CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 
Interval (ft.) + (%) (%) (%) (%) (%) (%) (%) 
(ft.) MgC03 
(%) 
HURRICANE GAP 
42-66 24 98.0 96.0 2.0 1.34 0.10 0.05 NA NA 
WHITESBURG 
96-108 12 97.70 96.18 1.52 
42-55 13 98.43 97.66 0.77 
NA= Not Analyzed 
GEOGRAPHIC AND GEOLOGIC 
SETTING 
Sampled Sites 
The Newman Limestone, which crops out along the 
northwestern side of Pine Mountain, was sampled at 
sites in southwestern (Hurricane Gap roadcut), central 
(Whitesburg Quarry), and northeastern (Jenkins 
Quarry) Letcher County for major-element analysis 
(Fig. 3). 
Two terms are used in this report for carbonate rocks 
with chemical characteristics that meet the special re-
quirements of coal producers and other industries. Low-
silica stone designates carbonate rocks with a total (free 
and combined) silicon dioxide (Si02) content of 4 per-
cent or less, which is the principal chemical specification 
for materials used as rock dust in underground coal 
mines (Federal Register Office, 1970). High-calcium 
limestone is composed of 95 percent or more calcium 
carbonate (CaC03). 
Hurricane Gap Roadcut 
A roadcut along the east side of Kentucky Highway 
160, just north of Hurricane Gap, was sampled in 1952 
(Fig. 4, Appendix A). The site is 3.8 miles northwest of 
Cumberland and 0.8 mile south of Gordon. Quarries lat-
er were opened at the site by Hurricane Gap Quarries, 
Inc., and Hurricane Gap Industries, Inc., initially on the 
east side of the highway and, subsequently, on the west 
side. Nally & Haydon Cumberland, Inc., currently oper-
ates a quarry on the west side of the highway, producing 
construction and agricultural stone from a benched 
face. 
1.38 0.35 0.14 0.06 0.02 
0.67 0.33 0.11 0.02 O.Dl 
Whitesburg Quarry and Mine 
The quarry and mine are south of Whitesburg, on the 
northwest side of U.S. Highway 119. A county road 
accessing the site is 2.9 miles south of the junction of 
U.S. Highway 119 and the Whitesburg Bypass. The 
quarry was opened by the Contractors Services Corpo-
ration and later operated by State Contracting and 
Stone Company and Medusa Aggregates Company. 
Stone was quarried from a steep-walled face and trench 
advancing along strike (Fig. 5). During the 1970's, a 
mine was driven into the quarry face (Fig. 6), and stone 
was produced from both the room-and-pillar mine and 
the quarry. The operation closed in 1981. The quarry 
and mine were sampled in 1979 and 1980 (Appendix B). 
Jenkins Quarry 
The Adams Stone Corporation Jenkins Quarry is on 
the mountainside above combined U.S. Highways 23 
and 119. The entrance road and scale house are on the 
southeast side of the highway, 3.2 miles northeast of the 
Jenkins post office. The operation produces construc-
tion stone and a lesser amount of agricultural limestone 
(mainly for mine reclamation). Stone is quarried from a 
steep-walled face advancing along strike and partly ex-
cavated by trenching (Fig. 7). The quarry was sampled 
in 1977 (Appendix C). 
Transportation 
Highway and rail systems are available in Letcher 
County for transporting stone (Fig. 3). U.S. Highways 
119 and 23, and Kentucky Highway 15 furnish access 
to the network of State and Federal highways serving 
the coal-producing areas of southeastern Kentucky. 
Rail lines into Letcher County, formerly parts of the 
Louisville and Nashville Railroad and the Chesapeake 
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Figure 4. Hurricane Gap roadcuts along cast side of Kentucky Highway 160, 0.8 mile south of Gordon. Composite of 
photographs taken by F. H. Walker in 1952. 
and Ohio Railway, are now operated by CSX Trans-
portation. 
Physiography and Structure 
The sampled sites are on the northwest face of Pine 
Mountain, a 125-mile-long, sandstone-capped ridge 
that extends northeastward from Jellico, Tennessee, to 
Elkhorn City, Kentucky. The mountain rises sharply 
above the Cumberland Plateau to the northwest (Fig. 2). 
Pine Mountain lies along the northwest border of the 
Pine Mountain thrust sheet, and the Pine Mountain 
Overthrust Fault underlying the thrust sheet comes to 
the surface along the northwest side of the mountain 
(Fig. 2). Northwestward movement of the thrust sheet 
has brought rocks of Late Devonian, Mississippian, and 
Early Pennsylvanian age to the surface on Pine Moun-
tain. Elsewhere in the southeastern part of the Eastern 
Kentucky Coal Field, coal-bearing rocks of Middle 
Pennsylvanian age are at the surface, both in the Cum-
berland Plateau, northwest of Pine Mountain, and in the 
Middlesboro Syncline to the southeast. Strata on Pine 
Mountain dip steeply into the Middlesboro Syncline, 
commonly at angles of 20 to 35° (Froelich, 1973b). 
NEWMAN LIMESTONE 
The Newman Limestone (Mississippian) is divided 
into two lithologic units, designated as the lower mem-
ber and upper member on geologic quadrangle maps 
covering Pine Mountain (Fig. 8). The lower member of 
the Newman mainly is composed of limestone, with 
lesser amounts of dolomite and shale. The upper mem-
ber consists of shale, interbedded with varied amounts 
of siltstone, limestone, and sandstone. 
Limestone and dolomite of the basal Newman rest on 
shale, siltstone, and sandstone of the Grainger Forma-
tion. Red and green siltstone, shale, and sandstone in 
the upper Grainger on Pine Mountain are correlative 
with the Maccrady Formation of Virginia (Warne, 1990). 
The upper member of the Newman is overlain by the 
Pennington Formation, which consists of sandstone, 
siltstone, and shale. 
The thickness of the Newman, as reported on geo-
logic maps covering Letcher County (Fig. 8), ranges 
from 430 to 800 feet (Rice and Wolcott, 1973; Maughan, 
1976). The limestone-dominated lower member com-
monly ranges from 300 to 460 feet in thickness (Froelich 
and Stone, 1973; Wolcott, 1974). Locally, it is as much 
as 520 feet thick, but this may be only an apparent in-
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Figure 5. Southwest end of Medusa Aggregates Company Whitesburg Quarry ( 1980). Sterne was being produced in two lifts 
as the quarry advanced to the southwest. 
crease in thickness, resulting from folding or faulting of 
the limestone (Rice and Wolcott, 1973). The shale-dom-
inated upper member is 80 to 320 feet thick (Froelich, 
1973a; Rice, 1973). 
On Pine Mountain, economically exploitable deposits 
of limestone suitable for construction, reclamation, and 
industrial uses are restricted to the lower member of the 
Newman. Analytical data for sampled sections in central 
and northeastern parts of the Newman outcrop belt, 
which includes Letcher County, indicate that the thickest 
deposits of low-silica and high-calcium stone mainly oc-
cur in the lower part of the member, below the position 
of the Taggard Red Member of Wilpolt and Marden 
(1959) (Dever and others, 1985, 1991 ). 
In Letcher County, about 110 to 120 feet of limestone 
and dolomite are present in the lower member below the 
position of the Taggard (Fig. 9). The basal 40 to 50 feet 
consist of silty, partly argillaceous, and partly cherty do-
lomite, dolomitic limestone, and micrograined to very 
fine-grained limestone. In middle and upper parts of the 
interval below the Taggard, chemically pure carbonate 
rocks are interbedded with silty and slightly argillaceous 
limestone and dolomite. The chemically pure rocks are 
very fine-to very coarse-grained, bioclastic and oolitic 
limestone, and very finely crystalline dolomite. Silty and 
argillaceous lithologies include micrograined to very 
fine-grained limestone, coarser grained bioclastic lime-
stone, and very finely crystalline dolomite. 
Deposits of low-silica limestone and dolomite, and 
high-calcium limestone are thickest in the southwestern 
part of Letcher County (Fig. 9). Northeastward along the 
Newman outcrop belt, the deposits commonly decrease 
in thickness as the chemically pure carbonate rocks be-
come increasingly interlayered with limestone and dolo-
mite that have higher contents of detrital quartz and clay 
(Appendices A-C). 
The Taggard Red Member of Wilpolt and Marden 
(1959), 14 to 19 feet thick in the sampled sections, is a 
threefold unit consisting of upper and lower argillaceous 
limestones, separated by a middle subunit of light-col-
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Figure 6. Entrance to room-and-pillar mine in Newman Limestone (1980). Entry was driven into main face of Medusa Aggre-
gates Company Whitesburg Quarry. 
ored, bioclastic and oolitic limestone. The upper and 
lower argillaceous subunits are composed of red and 
green (grayish red, grayish red purple, very dusky red 
purple, greenish gray, and dark greenish gray), micro-
grained to very fine-grained limestone, and fine-to 
coarse-grained, bioclastic limestone. The Taggard's 
rather distinctive coloration facilitates its identification, 
but limestone and dolomite with similar grayish-red, red-
purple, and greenish-gray coloration also occur at other 
positions in the lower member of the Newman, both be-
low and above the Taggard. 
At least 235 feet of limestone and dolomite are pres-
ent in the lower member above the position of the Tag-
gard in Letcher County. They consist of very fine-to very 
coarse-grained, bioclastic limestone (partly oolitic), with 
lesser amounts of micrograined to very fine-grained 
limestone, and microcrystalline to very finely crystalline, 
dolomitic limestone and dolomite. Deposits of low-silica 
stone, 10 to 21 feet thick, occur in the upper part of the 
member, but limestone and dolomite above the Taggard 
more commonly are partly silty and argillaceous (Fig. 9). 
Sources of silica include detrital quartz silt and sand, de-
trital clay, silicified bioclastic grains and fossils, and nod-
ules and lenses of chert. 
A large colony of the coral Schoenophyllum aggrega-
tum in growth position was found in limestone of the low-
er member in a southwestern part of the Jenkins Quarry 
in 1990. Butts {1922) reported its occurrence on Pine 
Mountain at Pineville. S. aggregatum (Lithostrotion har-
modites or Siphonodendron aft. S. genevievensis of 
earlier reports) is restricted to the Ste. Genevieve Lime-
stone of Meramecian age in western and south-central 
Kentucky. 
The position of S. aggregatum in the lower member 
of the Newman presently is not clear because of faulting 
in overlying limestones and limited exposure of underly-
ing limestones in that part of the Jenkins Quarry. Char-
acteristics of the limestone suggest that the coral is in 
the basal part of the Taggard or a short distance below 
the base. In West Virginia, the Taggard has been placed 
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Figure 7. Northeast face in Adams Stone Corporation Jenkins Quarry (1980). Strata in Newman Limestone dip 30° to the 
southeast. 
at the boundary between the Chesterian and Merame-
cian Series (Wells, 1950) or in the basal part of the 
Chesterian Series (de Witt and McGrew, 1979). 
Spiny, elliptical stem plates of the crinoid Platycri-
nites penicillus occur locally in the lower member, below 
the position of the Taggard, at the Whitesburg and Jen-
kins Quarries (Appendix B, ledges 6-7; Appendix C, 
ledge 8). In western and south-central Kentucky, P. pe-
nicillus occurs in strata of Meramecian age, principally 
the Ste. Genevieve. 
POTENTIAL INDUSTRIAL USES 
Deposits of low-silica stone, 10 to 39 feet thick, and 
high-calcium limestone, 12 to 24 feet thick, are present 
in the lower member of the Newman Limestone in Letch-
er County (Fig. 9, Tables 1-2, Appendices A-C). The 
thicker deposits may be exploitable sources of (1) rock 
dust for explosion abatement in underground coal 
mines and (2) stone for use as neutralizing agents in 
surface-mine reclamation and acid-drainage control. 
Rock dusting probably will remain the chief defense 
against coal-dust explosions for the foreseeable future 
(Sapko and others, 1989). 
There is a large market for rock dust in the coal-pro-
ducing areas northwest and southeast of Pine Moun-
tain. During the 1990 calendar year, 71,557 ,583 tons of 
coal were produced by 660 underground mines in 11 
southeastern Kentucky counties (Fig. 1 O) (Ankrom, 
1991 ). Rock-dust requirements in the face area of un-
derground coal mines average about 1 O pounds of rock 
dust per ton of mined coal(= 1 ton rock dust per 200 tons 
coal) (Ralph Perry, Kentucky Department of Mines and 
Minerals, oral communication, 1983). In terms of 1990 
coal-production figures, a minimum of about 357,000 
tons of rock dust would be required by underground coal 
mines in the 11 southeastern Kentucky counties. There 
is also demand for rock dust in adjacent areas of Virgin-
ia, West Virginia, and Tennessee. 
Additional quantities of rock dust are needed during 
mining to maintain the incombustible content of the total 
10 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
amount of dust in the mine, particularly along conveyor-
belt haulageways. The incombustible content of the 
combined coal dust, rock dust, and other dust is to be 
not less than 65 percent; in the return aircourses, the 
content is to be not less than 80 percent (Federal Regis-
ter Office, 1970; Kentucky Department of Mines and 
Minerals, 1982). A higher incombustible content is re-
quired where methane is present in any ventilating cur-
rent (Federal Register Office, 1970). 
An estimate of rock-dust requirements for eastern 
Kentucky generally should not be affected by long-wall 
mining. Few operations are active in the region, and little 
future growth is anticipated. Long-wall operations re-
quire less rock dust than standard mining operations be-
cause the mined-out area is allowed to collapse, but in-
creased amounts of rock dust probably are needed 
along haulageways because in high-volume long-wall 
operations, large quantities of coal are being moved out 
of the mine (W. Charles, Kentucky Department of Mines 
and Minerals, oral communication, 1991 ). 
For a number of years, out-of-state sources have 
supplied most, if not all, of the rock dust used in the un-
derground coal mines of southeastern Kentucky. In 
1982, two plants in Garrard and Madison Counties of 
central Kentucky started producing rock dust from the 
Camp Nelson Limestone (Ordovician) for marketing to 
eastern Kentucky mines. The production of rock dust 
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Figure 8. Index to 7.5-minute geologic quadrangle maps 
(scale I :24,000) covering Letcher County. "Z" = two quad-
rangles published as one map. 
from deposits of low-silica stone on Pine Mountain 
should contribute to lower operating costs for coal pro-
ducers in southeastern Kentucky by reducing trans-
portation charges. 
Low-Silica Stone for Rock Dust 
Specifications 
Pulverized limestone, dolomite, and other inert mate-
rials used as rock dust for explosion abatement in un-
derground coal mines must meet Federal specifications 
for silica (Si02) content. The Federal Coal Mine Health 
and Safety Act of 1969, Public Law 91-173, states that 
these materials are not to contain more than a total of 
4 percent free and combined silica (Federal Register Of-
fice, 1970). A low-silica content is specified to reduce 
the incidence of silicosis through inhalation by miners 
(Boynton, 1980). 
In addition to the silica specification, the 1969 Act 
states that the pulverized limestone or other inert mate-
rials used for rock dust are preferred to be light colored, 
are not to contain more than 5 percent combustible mat-
ter, and are to be ground so that 100 percent will pass 
through a 20-mesh sieve and 70 percent or more will 
pass through a 200-mesh sieve. It also specifies that 
"the particles of ... [rock dust] when wetted and dried 
will not cohere to form a cake which will not be dispersed 
into separate particles by a light blast of air" (Federal 
Register Office, 1970). Low-silica limestone and similar 
carbonate rocks are considered to produce the best 
rock dust because the dust has little tendency to cake 
and its light color aids illumination (U.S. Bureau of 
Mines, 1960). 
Letcher County 
Deposits of low-silica stone, 1 O to 39 feet thick, are 
present in the Newman of Letcher County (Fig. 9, Table 
1, Appendices A-C). The thicker deposits may be ex-
ploitable sources of rock dust. 
The thickest deposit, 39 feet thick, occurs in the Hur-
ricane Gap roadcut of southwestern Letcher County. It 
has an average silica content of 1 .56 percent (Table 1, 
Appendix A). As noted previously, low-silica intervals in 
the Newman commonly decrease in thickness north-
eastward across the county as the low-silica limestone 
and dolomite become increasingly interlayered with car-
bonate rocks having a higher content of detrital quartz 
and clay. The varied thickness of a low-silica deposit in 
a trench at the Whitesburg Quarry apparently is related 
to displacement along a small fault cutting the Newman 
Limestone (Appendix B, ledges 4-5). 
Low-silica stone in Letcher County principally con-
sists of light-olive-gray to very light-gray, very fine-to 
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Figure 9_ Southwest-northeast cross section showing principal lithologies and low-silica and high-calcium intervals in lower 
member of Newman Limestone in Letcher County_ Datum is top of Taggard Red Member of Wilpolt and Marden ( 1959). 
Agricultural Stone for Reclamation 
Specifications 
J 
very coarse-grained limestone composed of bioclastic, 
oolitic, and peloidal grains. Micrite-enveloped bioclastic 
grains are a common constituent. The deposits partly 
consist of light-olive-gray, micrograined limestone and 
yellowish-gray to grayish-orange, very finely crystalline 
dolomitic limestone and dolomite. 
Agricultural stone is applied to surface-mine spoils 
and replaced topsoil to adjust the pH for revegetation 
(Barnhisel, 1975; Vogel, 1981; Kentucky Department 
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Figure 10. Map indicating potential market for rock dust in southeastern Kentucky. Number of active underground coal mines and their production in 1990 
shown by county. Mine and production data from Ankrom (1991). 
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for Surface Mining Reclamation and Enforcement, 
1983). Chemical specifications are in terms of calcium 
carbonate equivalent (CCE), which is a measure of the 
stone's acid-neutralizing value. 
Carbonate rocks used for agricultural stone must 
have a minimum CCE value of 80. An arbitrary CCE val-
ue of 100 is assigned to pure limestone, composed of 
100 percent calcium carbonate (CaC03). Pure dolomite 
[CaMg(C03)2], which is composed of 54.3 percent 
CaC03 and 45.7 percent MgC03, has a CCE value of 
108.6. Pure magnesium carbonate possesses a higher 
CCE value than pure calcium carbonate because it has 
a lower molecular weight but the same neutralizing pow-
er per molecular unit as calcium carbonate (Boynton, 
1980). The factor of MgC03 as CaC03 equivalent is 
1.19 to 1.00. 
CCE values can be calculated from the analytical 
data in Appendices A through C. Using analyses for the 
sample from 168-169 feet in Appendix B as an exam-
ple: 
CaC03(%) 67.66 x 1.00 = 67.66 
MgC03(%) 24.02 x 1.19 = ZB..fill 
CCE value = 96.24 
An average CCE value for a quarry ledge or any interval 
in the sampled section can be calculated after determin-
ing the average CaC03 and MgC03 values: 
avg. CaC03 + (avg. MgC03 x 1.19) = avg. CCE 
In addition to having a minimum CCE value of 80, 
stone used for agricultural stone must be ground so that 
not less than 90 percent will pass through a 10-mesh 
sieve and not less than 35 percent will pass through a 
SO-mesh sieve. Neutralization efficiency is a function of 
both the CCE value and the particle size (Boynton, 
1980). The reactive surface area increases as the par-
ticle size decreases, resulting in more rapid reaction. 
Dolomite, however, reacts more slowly than high-cal-
cium limestone (Boynton, 1980). 
Letcher County 
Carbonate rocks in the lower member of the Newman 
in Letcher County for the most part meet the chemical 
specification for agricultural stone (Appendices A-C). 
Some of the dolomitic limestone, dolomite, and lime-
stone that are silty and argillaceous, cherty, or sandy, 
however, have a CCE value of less than 80. Intervals not 
meeting the minimum chemical specification are rela-
tively thin, commonly 1 O feet or less. The thickest inter-
vals with CCE values below 80 mainly occur in the upper 
part of the member. 
High-Calcium Limestone for 
Acid-Drainage Control 
Specifications 
Limestones that are the most effective in neutralizing 
acid drainage from coal mines and refuse piles have a 
high calcium carbonate (CaC03) content and a low 
magnesium carbonate (MgC03) content (Bituminous 
Coal Research, 1970, 1971: Hill and Wilmoth, 1971: 
Ford, 1974; Hill, 1974). Dolomite and dolomitic lime-
stone, which contain appreciable amounts of magne-
sium carbonate, react very slowly with acidic waters and 
are not effective neutralizing agents. The limestone also 
should have a low percentage of inert constituents, such 
as silica (Si02) and alumina (Al20 3) from detrital quartz 
and clay; their presence means less available alkalinity 
per ton of stone. 
Chemical composition is a critical factor, but the reac-
tivity of pulverized limestone also is related to its effec-
tive surface area, which is mainly a function of particle 
size. The use of smaller size particles results in faster 
reaction and more effective limestone utilization (Bitu-
minous Coal Research, 1970, 1971: Hill and Wilmoth, 
1971; Ford, 1974; Wilmoth, 1974). The recommended 
maximum particle size is 74 microns (200 mesh) and, if 
economical, smaller sizes are preferable. Rock dust 
composed of high-calcium limestone would be suitable 
for treating acid drainage because limestone used for 
rock dust must be ground so that 70 percent or more will 
pass through a 200-mesh sieve. 
Letcher County 
Several deposits of high-calcium limestone, 12 to 24 
feet thick, are present in the Newman of southwestern 
and central Letcher County (Fig. 9, Table 2, Appendices 
A-B). They occur in or coincide with deposits of low-sili-
ca stone. The thickest deposit, 24 feet thick, is in the 
Hurricane Gap roadcut of southwestern Letcher County 
and has an average calcium carbonate content of 96.0 
percent (Table 2, Appendix A). 
High-calcium limestones in Letcher County are rela-
tively thin and may be difficult to recover economically 
from the steeply dipping strata on Pine Mountain. Ex-
ploitation may be more feasible if the high-calcium lime-
stone is selectively quarried or mined together with an 
adjacent interval of low-silica stone. At Whitesburg, the 
varied thickness of a high-calcium deposit in a quarry 
trench apparently is related to displacement along a 
small fault cutting the Newman Limestone (Appendix B, 
ledges 4-5). 
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EXPLOITATION 
Limestone operations on Pine Mountain commonly 
have produced stone from steep-walled faces, 
trenches, and pits that have exposed surfaces as much 
as 200 feet high. The faces and trenches generally are 
oriented along the strike of the steeply dipping lime-
stone. A few quarries currently produce stone from 
benched faces. At Whitesburg, a mine was driven hori-
zontally into the quarry face, cutting across the dipping 
strata; stone was produced by room-and-pillar mining. 
The mine and adjacent quarry are now closed. 
The production of low-silica and high-calcium stone 
from the Newman in Letcher County will require either 
selective quarrying or underground mining. The thicker 
and potentially exploitable deposits mainly occur in the 
lower part of the formation and are overlain by a thick se-
quence of limestones that contain a relatively high per-
centage of silica and other noncarbonate constituents 
(Fig. 9). 
Both open-pit benching, either on or within a deposit, 
and undergound mining would permit the production of 
chemically pure stone without contamination from over-
lying limestones that do not meet the specifications for 
silica or calcium carbonate content. Underground min-
ing also offers the potential for year-round operation and 
avoids costs for overburden removal and reclamation 
(Robertson, 1983). 
Production will be complicated by the steep dip of the 
beds and by faulting within the Newman. In Letcher 
County, the lower member of the Newman dips to the 
southeast and south at angles of 20 to 42° (Csejtey, 
1970; Froelich, 1973a; Rice, 1973; Rice and Wolcott, 
1973; Maughan, 1976). Small-scale thrust faults are rel-
atively common in the Newman and were observed at 
the three sampled sites (Figs. 11-12). Faulting may dis-
place a deposit of chemically pure stone (Fig. 13a), or 
a repetition of beds by thrust faulting may result in a de-
posit locally having an apparent thickness greater than 
its true thickness (Fig. 13b). Both faults and fractures 
are avenues for the movement of water, soil, and other 
contaminating materials into a limestone body. 
Coring will be required to determine the thickness 
and lateral extent of a deposit of chemically pure stone 
and to establish the presence of sufficient reserves to 
support economic exploitation. Cores also will provide 
samples for chemical analysis and physical testing. 
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APPENDIX A: 
MAJOR-ELEMENT ANALYSES AND LITHOLOGIC 
DESCRIPTIONS OF NEWMAN LIMESTONE IN 
HURRICANE GAP ROADCUT 
County: Letcher Operator: Highway roadcut 
Location: Along east side of Kentucky Highway 160, 3.8 miles northwest of Cumberland and 0.8 mile south of 
Gordon. 
% 
CaC03 
76.7 
75.1 
88.5 
87.5 
77.6 
80.6 
86.2 
% 
MgC03 
1.8 
3.4 
2.5 
1.66 
3.2 
3.4 
3.1 
13.46 
14.13 
6.78 
7.87 
13.89 
11.86 
8.23 
CHEMICAL ANALYSIS 
4.38 
4.30 
1.73 
2.01 
3.76 
3.15 
1.27 
NO SAMPLES 
NO SAMPLES 
NO SAMPLES 
NO SAMPLES 
NO SAMPLES 
NO SAMPLES 
NO SAMPLES 
NO SAMPLES 
1.13 
1.27 
0.32 
0.49 
0.98 
0.80 
0.98 
NOT ANALYZED 
% 
s 
% 
Total 
97.5 
98.2 
99.8 
99.5 
99.4 
99.8 
99.8 
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Carter Coordinate Location: sec. 2-F-78 (Louellen Quadrangle) 
Sampled By: Frank H. Walker and Robert E. Hauser 
Analyzed By: Mining Engineering Laboratory, University of Kentucky 
Date Sampled: April 1952 
DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level (feet) {feet) 
Shales and sandstones. 
353-369 46 16 Limestone, dark-gray, medium-grained, crystalline, ar-
gillaceous; fossiliferous. 
351-353 45 2 Argillaceous bed, soft; fossiliferous. w 
z 
346-351 44 5 Limestone, medium-gray, medium-grained, crystalline, 0 I-
argillaceous. en w 
342-346 43 4 Limestone, dark-gray, vaughanitic; abundant black, nod-
~ 
::J 
ular and bedded chert. z 
<( 
336-342 42 6 Limestone, dark-gray, vaughanitic. ~ :s: 
w 
332-336 41 4 Limestone, dark-gray, oolitic; fossiliferous; some chert. z 
u. 
329-332 40 3 Limestone, purple, argillaceous. 0 a: 
w 
327-329 39 2 Shale, green, calcareous. m ~ 
326-327 w ~ 
325-326 Limestone, olive-gray, microcrystalline to very finely a: 
w 324-325 crystalline, partly argillaceous, with bioclastic grains; sili- :s: 
323-324 38 7 citied crinoid and brachiopod fragments; medium- to 0 
....I 
322-323 thin-bedded; thin argillaceous partings; rubbly. 
321-322 
320-321 
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CHEMICAL ANALYSIS 
% % % % % % % % % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
71.4 2.2 18.61 3.78 1.86 NOT ANALYZED 97.9 
76.0 3.7 15.07 3.79 1.28 99.8 
78.0 3.5 13.94 3.09 1.08 99.6 
74.6 2.2 19.86 2.05 1.10 99.8 
84.1 2.5 9.85 1.28 0.86 98.6 
75.1 2.9 16.44 3.98 1.28 99.7 
71.8 3.1 17.34 4.70 1.85 98.8 
83.2 2.4 10.75 2.52 0.98 99.9 
78.5 2.3 15.26 2.56 0.86 99.5 
94.3 2.1 2.50 0.70 0.26 99.9 
77.4 3.0 15.04 3.24 0.90 99.6 
78.6 3.2 14.19 2.97 0.86 99.8 
81.5 4.0 10.50 3.00 0.75 99.8 
89.6 3.6 4.93 1.36 0.38 99.9 
89.1 3.5 5.30 1.67 0.31 99.9 
95.0 2.4 2.15 0.24 0.26 100.0 
88.5 3.0 3.09 0.46 0.30 95.4 
94.5 1.28 2.42 0.50 0.08 98.8 
87.9 2.4 3.15 0.75 0.32 94.5 
87.5 3.0 3.57 0.69 0.30 95.1 
88.2 3.4 2.84 0.68 0.25 95.4 
86.1 7.3 2.24 0.16 0.22 96.0 
89.7 7.1 1.65 0.31 0.27 99.0 
94.5 4.0 0.99 0.14 0.23 99.9 
97.1 1.13 0.99 0.20 0.10 99.5 
97.0 0.51 0.85 0.03 0.05 98.4 
97.1 1.28 0.73 0.10 0.15 99.4 
93.9 1.51 0.97 0.16 0.19 96.7 
95.5 2.4 1.26 0.14 0.22 99.5 
92.5 5.1 1.16 0.12 0.23 99.1 
92.9 4.9 1.15 0.04 0.20 99.2 
91.0 6.0 1.38 0.30 0.08 98.8 
87.1 10.4 1.48 0.16 0.28 99.4 
92.4 5.1 1.41 0.14 0.22 99.3 
94.5 3.0 0.97 0.17 0.07 98.7 
96.3 2.1 1.01 0.38 0.10 99.9 
Sample 
Level {feet) 
319-320 
318-319 
317-318 
316-317 
315-316 
314-315 
313-314 
312-313 
311-312 
310-311 
309-310 
308-309 
307-308 
306-307 
305-306 
304-305 
303-304 
302-303 
301-302 
300-301 
299-300 
298-299 
297-298 
296-297 
295-296 
294-295 
293-294 
292-293 
291-292 
290-291 
289-290 
288-289 
287-288 
286-287 
285-286 
284-285 
Ledge No. 
37 
36 
35 
Thickness 
{feet) 
3 
12 
21 
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DESCRIPTION 
Lithology Formation 
Limestone, olive-gray, microcrystalline to very finely 
crystalline, argillaceous, with bioclastic grains; silicified 
fossil fragments; thin- to medium-bedded. 
Limestone, olive-gray to medium-olive-gray, and green-
ish-gray to dark-greenish-gray, micrograined to very 
finely crystalline, in part argillaceous; irregularly interlay-
ered with fine- to very coarse-grained, bioclastic lime-
stone; small nodular bodies of medium-olive-gray to 
olive-gray, micrograined limestone in upper part of ledge; w 
fossiliferous (brachiopods, crinoids, and horn corals; in z 
part silicified); thin- to medium-bedded; thin argillaceous ~ en partings. w 
::E 
::J 
z 
< 
::E 
~ 
w 
z 
u.. 
0 
a: 
w 
[I) 
::E 
w 
::E 
Limestone, gray to white, very fine- to medium-grained; . a: w 
ranges from soft oolitic through oolitic and dense to ~ 
dense; dolomitic in interval 287-288 feet; 1-inch con- 0 
-' 
glomerate at 299 feet. 
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CHEMICAL ANALYSIS 
% % % % % % % % % 
CaC03 MgC03 SI02 ·Al203 Fe203 K20 Na20 s Total 
57.5 17.0 19.37 4.30 1.27 NOT ANALYZED 99.4 
64.6 8.0 20.57 4.41 1.03 98.6 
66.0 8.4 16.69 4.76 1.08 96.9 
61.2 12.0 18.74 5.33 1.25 98.5 
69.1 9.7 15.39 4.16 0.91 99.3 
60.2 16.4 16.67 4.84 1.40 99.5 
94.9 2.0 1.94 0.81 0.10 99.8 
96.1 2.2 1.15 0.25 0.06 99.8 
62.4 15.3 17.33 3.72 1.02 99.8 
60.7 12.2 21.28 4.45 1.15 99.8 
60.3 10.0 22.36 4.80 1.25 98.7 
56.1 12.7 22.89 5.83 1.73 99.3 
62.5 16.7 15.20 4.14 1.35 99.9 
94.5 3.4 1.08 0.82 0.02 99.8 
94.5 3.2 1.21 0.87 0.04 99.8 
92.7 5.2 1.44 0.40 0.11 99.9 
95.4 2.3 1.02 4.53 0.06 103.3 
79.0 13.4 5.77 1.19 0.41 99.8 
82.1 11.2 4.8q 1.28 0.37 99.8 
84.6 9.1 · 4.47 1.30 0.35 99.8 
89.6 5.8 3.33 0.92 0.21 99.9 
96.0 1.97 1.35 0.51 0.06 99.9 
86.7 7.1 4.33 1.46 0.31 99.9 
96.5 1.84 0.97 0.35 0.08 99.7 
97.0 1.66 0.82 0.31 0.03 99.8 
97.3 1.51 0.58 0.23 0.04 99.7 
96.5 1.54 1.46 0.35 0.03 99.9 
95.7 1.88 1.48 0.76 0.06 99.9 
88.2 2.8 5.72 2.16 0.33 99.2 
89.0 4.3 4.48 1.42 0.30 99.5 
91.0 2.7 4.29 0.99 0.18 99.2 
69.1 13.7 11.94 3.25 0.81 98.8 
56.1 22.3 16.79 3.50 1.17 99.9 
64.5 11.7 18.32 1.81 0.81 97.1 
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DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level (feet) (feet) 
283-284 
282-283 
281-282 
280-281 34 8 Limestone, gray to green, fine-grained, dense; dolomitic 
279-280 and argillaceous in middle and upper parts. 
278-279 
277-278 
276-277 
275-276 Limestone, green, fine-grained, dense, dolomitic and ar-
274-275 33 3 gillaceous. 
273-274 w 
z 
272-273 32 2 Limestone, purple to green, fine-grained, dense, dolo- f2 
271-272 mitic and argillaceous. (J) 
w 
270-271 ~ ::i 
269-270 31 4 Limestone, gray, fine- to medium-grained, oolitic and z 
268-269 dense; 4-inch conglomerate at base. < ~ 
267-268 ~ 
w 
266-267 z u.. 
265-266 Limestone, gray to green, fine-grained, dense; dolomitic 0 
264-265 30 5 in upper part. er: w 
263-264 CD 
262-263 ~ w 
~ 
261-262 er: 
260-261 w ~ 
259-260 0 
....J 
258-259 Limestone, gray, fine- to medium-grained, dense and oo-
257-258 29 9 litic. 
256-257 
255-256 
254-255 
253-254 
252-253 Limestone, green to gray, fine-grained, dense, dolomitic, 
251-252 28 3 argillaceous. 
250-251 
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CHEMICAL ANALYSIS 
o/o o/o o/o o/o o/o o/o o/o o/o o/o 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
95.5 2.3 1.21 0.30 0.10 NOT ANALYZED 99.4 
94.1 1.6 1.38 2.10 0.08 99.3 
95.9 1.51 1.34 0.19 0.10 99.0 
95.0 2.7 1.40 0.33 0.13 99.6 
85.5 8.0 3.37 1.34 0.35 98.6 
82.9 10.5 3.93 1.15 0.43 98.9 
83.4 9.8 4.52 1.39 0.50 99.6 
92.5 3.6 2.30 0.75 0.18 99.3 
91.4 4.8 2.53 0.72 0.25 99.7 
86.4 3.7 5.49 2.25 0.47 98.3 
83.7 4.0 7.26 2.18 0.25 97.4 
84.3 3.1 7.74 2.02 0.48 97.6 
88.0 3.9 4.67 1.06 0.28 97.9 
85.0 4.9 6.96 2.25 0.45 99.6 
82.0 6.2 8.04 2.57 0.55 99.4 
84.6 5.8 6.45 1.99 0.48 99.3 
81.4 3.5 9.79 2.88 0.63 98.2 
86.5 3.7 6.03 1.72 0.43 98.4 
85.5 3.8 6.17 1.96 0.23 97.7 
92.0 2.5 2.77 0.76 0.20 98.2 
83.9 7.7 4.94 1.32 0.43 98.3 
87.9 2.9 6.37 1.27 0.21 98.7 
75.0 7.9 12.54 2.71 0.78 98.9 
93.8 1.36 2.53 0.53 0.12 98.3 
86.5 8.0 4.13 0.85 0.46 99.9 
95.1 2.4 1.27 0.15 0.18 99.1 
93.4 2.6 2.76 0.55 0.33 99.6 
75.4 13.7 8.69 1.30 0.73 99.8 
82.4 4.6 10.60 1.30 0.50 99.4 
86.5 2.5 8.79 1.10 0.21 99.1 
82.0 3.4 12.33 1.42 0.50 99.7 
82.5 3.2 11.70 1.30 0.50 99.2 
84.7 3.3 10.58 0.85 0.50 99.9 
90.9 3.3 4.37 0.56 0.38 99.5 
88.5 4.8 5.31 0.71 0.46 99.8 
87.5 4.1 6.56 0.82 0.51 99.5 
87.2 4.2 6.67 1.04 0.45 99.6 
87.9 3.0 6.71 1.15 0.45 99.2 
95.0 2.6 0.96 0.26 0.16 99.0 
95.0 2.3 1.39 0.22 0.16 99.1 
95.0 2.2 1.72 0.00 0.16 99.1 
95.0 2.0 1.78 0.12 0.16 99.1 
95.0 2.4 1.28 0.12 0.18 99.0 
96.8 1.5 1.22 0.10 0.07 99.7 
93.3 3.0 2.13 0.52 0.30 99.3 
94.5 2.4 1.98 0.08 0.23 99.2 
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DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level (feet) (feet) 
249-250 
248-249 
247-248 
246-247 
245-246 
244-245 
243-244 
242-243 
241-242 
240-241 27 20 Limestone, dark-gray, fine- to medium-grained, dense 
239-240 and oolitic; dolomitic in interval 243-245 feet. 
238-239 w 
237-238 z ~ 236-237 en 
235-236 w ~ 234-235 :J 
233-234 z 
232-233 < ~ 
231-232 s.: 
230-231 w z 
LL 
229-230 0 
228-229 a: w 
227-228 26 6 Limestone, gray, fine-grained, dense. ID ~ 226-227 w 
225-226 ~ 
a: 224-225 w 
s.: 
223-224 0 
.....J 222-223 
221-222 
220-221 
219-220 
218-219 
217-218 
216-217 
215-216 Limestone, gray, fine- to medium-grained, oolitic and 
214-215 25 20 dense; dolomitic in interval 222-223 feet; 2-inch shale at 
213-214 224 feet. 
212-213 
211-212 
210-209 
209-210 
208-209 
207-208 
206-207 
205-206 
204-205 
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CHEMICAL ANALYSIS 
o/o o/o o/o o/o o/o o/o o/o o/o o/o 
CaC03 MgC03 Si02 Al203 F9203 K20 Na20 s Total 
89.9 3.0 5.23 0.87 0.48 NOT ANALYZED 99.5 
81.5 3.9 9.61 1.99 0.43 97.4 
83.3 4.7 9.24 1.20 0.68 99.1 
86.0 4.0 7.93 1.19 0.64 99.8 
91.0 3.2 4.36 0.99 0.38 99.9 
94.0 2.7 2.40 0.42 0.25 99.8 
93.0 2.7 2.85 0.63 0.33 99.5 
90.0 3.3 4.30 0.91 0.18 98.7 
91.0 3.2 4.34 0.95 0.41 99.9 
92.5 2.8 2.85 0.67 0.31 99.1 
86.5 6.8 4.43 1.03 0.46 99.2 
87.5 8.8 2.49 0.72 0.36 99.9 
94.5 2.9 1.23 0.45 0.20 99.3 
88.6 5.4 3.32 1.28 0.41 99.0 
83.4 6.3 7.22 1.37 0.73 99.0 
74.0 9.9 11.45 2.94 0.98 99.3 
91.6 2.9 4.02 0.33 0.11 99.0 
90.6 2.7 5.10 0.87 0.29 99.6 
91.0 3.6 4.04 0.64 0.29 99.6 
94.0 3.2 1.74 0.39 0.18 99.5 
92.0 3.0 4.07 0.62 0.28 100.0 
90.6 3.8 3.84 0.65 0.32 99.2 
91.0 2.9 3.84 0.95 0.38 99.1 
89.0 2.9 5.48 1.35 0.50 99.2 
80.1 4.4 11.40 2.55 0.93 99.4 
95.6 2.3 1.39 0.44 0.21 99.9 
95.5 2.1 1.32 0.36 0.19 99.5 
96.0 2.0 1.37 0.47 0.16 100.0 
96.0 1.45 1.72 0.18 0.12 99.5 
89.1 5.0 3.97 0.76 0.41 99.2 
77.0 16.0 5.29 0.96 0.48 99.7 
84.9 9.9 3.53 0.75 0.36 99.4 
86.0 9.9 2.81 0.53 0.12 99.4 
91.5 4.7 2.13 0.61 0.21 99.2 
94.6 3.3 1.32 0.37 0.18 99.8 
94.6 3.3 1.35 0.24 0.18 99.7 
94.4 3.5 1.28 0.24 0.18 99.6 
90.6 6.7 1.86 0.49 0.26 99.9 
91.5 5.1 2.10 0.26 0.13 99.1 
94.8 3.0 1.41 0.38 0.18 99.8 
89.0 8.0 1.79 0.56 0.23 99.6 
90.0 7.2 1.50 0.42 0.21 99.3 
Sample 
Level (feet) 
203-204 
202-203 
201-202 
200-201 
199-200 
198-199 
197-198 
196-197 
195-196 
194-195 
193-194 
192-193 
191-192 
190-191 
189-190 
188-189 
187-188 
186-187 
185-186 
184-185 
183-184 
182-183 
181-182 
180-181 
179-180 
178-179 
177-178 
176-177 
175-176 
174-175 
173-174 
172-173 
171-172 
170-171 
169-170 
168-169 
167-168 
166-167 
165-166 
164-165 
163-164 
162-163 
Ledge No. 
24 
23 
22 
21 
20 
19 
Thickness 
(feet) 
3 
18 
4 
5 
4 
8 
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DESCRIPTION 
Lithology 
Limestone, light-gray, coarse-grained, crystallline. 
Limestone, light-olive-gray to medium-olive-gray, fine- to 
coarse-grained, bioclastic (in part micrite-enveloped 
grains; scattered silicified grains in lower part), partly oo-
litic; coarsely laminated in lower 3 feet; in part with gray-
ish-orange, very finely crystalline dolomitic matrix in in-
terval 188-191 feet; in part light-olive-gray, micrograined 
limestone (with abundant bioclastic grains; in part mi-
crite-enveloped grains) 10 to 12 feet above base; in part 
medium-olive-gray, nodular, micrograined limestone in 
basal foot; nodules of dark-yellowish-brown to pale-yel-
lowish-brown chert 2 to 3 feet above base; fossiliferous 
(crinoids, brachiopods, and bryozoans) along argilla-
ceous partings; thick- to thin-bedded; crossbedded; very 
thin argillaceous partings scattered in upper part; thin 
shaly partings locally in lower half. 
Limestone, light-olive-gray, micrograined; greenish-
gray, argillaceous, with bioclastic grains, in basal foot; 
fossiliferous (gastropods, brachiopods, and pelecy-
pods); thin- to medium bedded. 
Limestone, light-olive-gray, fine- to coarse-grained, oolit-
ic and bioclastic (mainly micrite-enveloped grains); 
6-inch interval of micrograined limestone near middle; 
bioclastic limestone containing abundant irregular 
lenses of micrograined limestone in basal foot; medium-
to thick-bedded; 1-inch shale at 179 feet. 
Limestone, medium-olive-gray to yellowish-gray, micro-
grained to very finely crystalline, dolomitic, with coarser 
bioclastic grains; laminated in upper part; interlayers of 
fine- to very coarse-grained, bioclastic (in part micrite-
enveloped grains) and oolitic limestone; medium-
bedded. 
Limestone, light-olive-gray, fine- to very coarse-grained, 
bioclastic; thick- to medium-bedded. Local lenses of mi-
crograined limestone and very finely crystalline dolomite 
apparently associated with small-scale thrust fault. 
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30 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% % % % % % % % % 
CaC03 MgC03 Si02 Al203 F9203 K20 Na20 s Total 
75.4 20.2 2.66 0.58 0.36 NOT ANALYZED 99.2 
75.1 17.6 3.66 0.75 0.36 97.5 
79.0 17.2 3.19 0.40 0.14 99.9 
73.7 20.5 3.05 0.59 0.36 98.2 
73.4 19.9 3.83 0.58 0.36 98.1 
70.7 21.9 5.72 1.13 0.43 99.9 
77.9 16.0 4.55 0.78 0.36 99.6 
86.1 8.9 3.72 0.34 0.11 99.2 
88.9 6.1 3.33 0.91 0.31 99.6 
81.4 11.4 5.16 1.27 0.53 99.8 
85.5 9.2 3.60 1.15 0.38 99.8 
89.0 6.6 2.50 0.86 0.28 99.2 
90.5 5.5 2.55 0.82 0.31 99.7 
75.4 13.5 7.51 2.01 0.66 99.1 
91.5 5.1 2.65 0.12 0.31 99.7 
87.9 6.6 2.89 1.18 0.31 98.9 
94.5 2.7 2.13 0.02 0.13 99.5 
95.0 2.0 1.25 0.95 0.21 99.4 
94.0 2.0 1.68 1.24 0.26 99.2 
94.7 2.2 1.67 0.54 0.36 99.5 
94.9 1.8 1.14 0.89 0.41 99.1 
92.0 3.1 2.08 1.42 0.76 99.4 
95.5 2.1 1.15 0.80 0.36 99.9 
96.0 1.8 0.50 0.82 0.36 99.5 
96.6 1.9 0.49 0.35 0.13 99.5 
95.7 1.6 1.02 0.63 0.12 99.1 
95.8 2.3 1.60 0.00 0.13 99.8 
94.5 2.2 1.27 0.93 0.23 99.1 
58.7 5.0 25.80 7.18 2.08 98.8 
83.7 2.9 9.70 2.12 0.68 99.1 
83.4 3.3 10.28 2.13 0.71 99.8 
74.2 4.2 16.09 3.92 1.18 99.6 
73.2 3.9 16.44 4.74 1.03 99.3 
94.5 2.4 1.51 0.59 0.21 99.2 
94.4 2.3 2.09 0.57 0.18 99.5 
94.5 2.6 1.55 0.35 0.18 99.2 
94.9 2.4 1.51 0.68 0.18 99.7 
Sample 
Level (feet) 
161-162 
160-161 
159-160 
158-159 
157-158 
156-157 
155-156 
154-155 
153-154 
152-153 
151-152 
150-151 
149-150 
148-149 
147-148 
146-147 
145-146 
144-145 
143-144 
142-143 
141-142 
140-141 
139-140 
138-139 
137-138 
136-137 
135-136 
134-135 
133-134 
132-133 
131-132 
130-131 
129-130 
128-129 
127-128 
126-127 
125-126 
Ledge No. 
18 
17 
16 
15 
14 
13 
Thickness 
(feet) 
5 
4 
15 
4 
5 
4 
Appendix A 
DESCRIPTION 
Lithology, 
Limestone, pale-yellowish-brown, micrograined to mi-
crocrystalline, dolomitic, with coarser bioclastic grains; 
medium-bedded. 
Limestone, light-olive-gray, fine- to coarse-grained, bio-
clastic (mainly micrite-enveloped grains} and oolitic; 
irregularly interlayered with micrograined limestone, in 
part finely laminated; laterally upper part is pale-yellow-
ish-brown to light-olive-gray, micrograined to microcrys-
talline, dolomitic; thin- to medium-bedded. 
Limestone, light-olive-gray, micrograined, with scattered 
coarser bioclastic grains, in lower part; grades upward 
into microcrystalline to very finely crystalline limestone, 
partly dolomitic, with scattered bioclastic grains, in upper 
part; bioclastic and oolitic limestone at base; grayish-red 
to greenish-gray, very finely crystalline dolomite in inter-
val 148-149 feet; medium-to thick-bedded. 
Limestone, light-olive-gray, micrograined, with coarser 
bioclastic grains (scattered to locally abundant}; me-
dium- to thin-bedded. 
Limestone, grayish-red to greenish-gray, fine- to very 
coarse-grained, bioclastic, argillaceous; shale with 
stringers of bioclastic limestone in upper foot; medium-
bedded with irregular argillaceous seams. 
Limestone, light-olive-gray, fine- to very coarse-grained, 
bioclastic (commonly micrite-enveloped grains), sparse-
ly oolitic; micrograined in basal few inches; medium- to 
thin-bedded. 
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32 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
% 
CaC03 
80.4 
90.0 
77.9 
83.0 
74.7 
59.9 
46.4 
51.2 
65.0 
67.1 
88.1 
88.6 
84.1 
93.9 
96.8 
96.4 
91.6 
96.1 
95.9 
96.0 
95.6 
95.5 
95.4 
93.6 
94.0 
94.4 
89.9 
76.5 
81.8 
83.0 
82.3 
69.6 
42.5 
71.4 
79.3 
% 
MgC03 
2.9 
2.6 
3.3 
2.5 
3.6 
22.6 
32.4 
32.4 
26.8 
24.9 
9.9 
9.1 
12.7 
4.0 
2.0 
2.2 
6.5 
1.92 
1.75 
2.0 
2.1 
1.84 
2.2 
3.3 
3.2 
2.8 
6.1 
14.1 
10.4 
6.6 
2.7 
7.7 
21.8 
9.5 
7.1 
11.05 
5.82 
13.76 
10.50 
15.85 
12.78 
15.85 
12.80 
4.84 
6.15 
1.59 
1.64 
2.40 
1.77 
0.93 
0.98 
1.42 
1.25 
1.15 
1.50 
1.32 
1.37 
1.35 
1.51 
1.86 
1.96 
2.41 
7.05 
5.84 
7.47 
10.29 
16.10 
27.43 
13.86 
10.67 
CHEMICAL ANALYSIS 
3.23 0.85 
1.08 0.38 
3.19 1.00 
2.83 0.65 
4.24 0.95 
2.86 0.92 
2.24 1.08 
1.78 0.98 
0.94 0.62 
0.82 0.60 
0.26 0.17 
0.31 0.13 
0.25 0.22 
0.18 0.12 
0.13 0.09 
0.13 0.12 
0.21 0.18 
0.27 0.13 
0.60 0.18 
0.00 0.13 
0.46 0.16 
0.39 0.18 
0.57 0.17 
0.50 0.18 
0.29 0.26 
0.49 0.20 
0.07 0.23 
1.17 0.52 
0.72 0.43 
1.10 0.63 
1.75 0.68 
3.75 1.23 
5.97 2.20 
2.14 1.20 
1.44 0.70 
NO SAMPLE 
NOT ANALYZED 
% 
s 
% 
Total 
98.4 
99.9 
99.2 
99.5 
99.3 
99.1 
98.0 
99.2 
98.2 
99.6 
100.0 
99.8 
99.7 
100.0 
100.0 
99.8 
99.9 
99.7 
99.6 
99.6 
99.6 
99.3 
99.7 
99.1 
99.6 
99.9 
98.7 
99.3 
99.2 
98.8 
97.7 
98.4 
99.9 
98.1 
99.2 
Sample 
Level (feet) 
124-125 
123-124 
122-123 
121-122 
120-121 
119-120 
118-119 
117-118 
11~117 
115-116 
114-115 
113-114 
112-113 
111-112 
110-111 
109-110 
108-109 
107-108 
10~107 
105-106 
104-105 
103-104 
102-103 
101-102 
100-101 
99-100 
98-99 
97-98 
9~97 
95-96 
94-95 
93-94 
92-93 
91-92 
90-91 
89-90 
Ledge No. 
12 
11 
10 
9 
Thickness 
(feet) 
5 
16 
14 
1 
Appendix A 
DESCRIPTION 
Lithology 
Limestone, grayish-red to moderate-red and greenish-
gray, micrograined to fine-grained, with scattered coars-
er bioclastic grains; limestone occurs in irregular and 
nodular lenses bordered by irregular argillaceous 
seams; irregular lenses of light-olive-gray, medium- to 
very coarse-grained, bioclastic limestone; ledge locally 
composed of pale-grayish-red to medium-olive-gray, 
very finely crystalline dolomite; indistinct to medium-
bedded. 
Limestone, very light-olive-gray to light-olive-gray, fine-
to very coarse-grained, oolitic and bioclastic (in part mi-
crite-enveloped grains}; oolitic content decreases up-
ward; in part micrograined limestone; light-greenish-gray 
to light-olive-gray, very finely crystalline, earthy, dolomit-
ic limestone and dolomite in upper part; thick- to medium-
bedded. 
Limestone, light-olive-gray to light-gray, very fine- to very 
coarse-grained, bioclastic (grains in part silicified and 
reddish}, in very finely crystalline, dolomitic matrix; in part 
argillaceous; grades upward into limestone, light-olive-
gray, fine- to very coarse-grained, oolitic and bioclastic 
(in part micrite-enveloped grains}; nodules of reddish 
chert in lower 2 feet; thick- to medium-bedded. 
Limestone, medium-olive-gray to olive-gray, very fine- to 
very coarse-grained, bioclastic; very light-greenish-gray, 
very finely crystalline, earthy dolomite in upper part; 
1-inch band of reddish-brown chert in lower part; thin- to 
medium-bedded. 
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34 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
o/o o/o o/o o/o o/o o/o o/o o/o o/o 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
73.2 6.4 15.55 3.45 1.35 NOT ANALYZED 100.0 
84.4 6.9 6.43 2.07 0.15 100.0 
79.1 6.6 9.33 2.64 1.11 98.8 
88.0 3.8 5.20 1.03 0.51 98.5 
89.1 4.3 4.30 1.25 0.42 99.4 
90.5 4.8 3.97 0.92 0.35 100.5 
92.0 3.7 3.27 0.73 0.26 100.0 
92.1 3.4 3.57 0.60 0.22 99.9 
95.5 2.3 1.66 0.34 0.13 99.9 
95.9 2.0 1.43 0.34 0.05 99.7 
94.6 3.1 1.68 0.48 0.07 99.9 
94.5 3.2 1.80 0.31 0.10 99.9 
85.9 10.8 2.24 0.17 0.20 99.3 
82.7 13.5 2.86 0.64 0.20 99.9 
82.5 13.4 2.31 0.79 0.22 99.2 
61.4 34.6 2.45 0.31 0.65 99.4 
61.4 34.3 2.70 0.11 0.63 99.1 
58.9 37.6 1.16 0.00 0.68 98.3 
77.4 19.9 1.81 0.32 0.24 99.7 
70.0 27.0 2.11 0.04 0.34 99.5 
74.9 22.3 1.57 0.38 0.30 99.5 
66.3 31.0 1.41 0.11 0.38 99.2 
69.0 28.6 1.44 0.00 0.33 99.4 
95.5 2.5 1.79 0.00 0.08 99.9 
94.4 3.8 1.56 0.00 0.07 99.8 
96.6 1.27 1.49 0.00 0.04 99.4 
96.5 1.33 1.35 0.00 0.06 99.2 
97.4 1.39 1.00 0.00 0.06 99.9 
96.4 1.52 1.40 0.00 0.09 99.4 
96.9 1.67 1.08 0.02 0.04 99.7 
96.5 1.63 1.36 0.07 0.06 99.6 
97.0 1.27 0.55 0.10 0.04 99.0 
96.9 1.71 0.86 0.06 0.04 99.6 
96.4 1.84 1.42 0.09 0.03 99.8 
96.7 1.78 1.18 0.07 0.05 99.8 
96.7 1.81 1.15 0.13 0.03 99.8 
96.4 2.1 1.14 0.20 0.04 99.9 
95.0 2.8 1.64 0.00 0.09 99.5 
93.0 3.5 2.05 0.32 0.06 98.9 
93.9 2.9 1.96 0.32 0.06 99.1 
94.3 2.8 1.97 0.28 0.04 99.4 
93.8 3.3 2.24 0.46 0.06 99.9 
95.5 1.97 1.98 0.00 0.03 99.5 
96.4 1.43 1.30 0.19 0.04 99.4 
98.0 1.24 0.40 0.00 0.04 99.7 
97.5 1.23 0.40 0.09 0.08 99.3 
96.9 1.62 1.03 0.00 0.06 99.6 
Sample 
Level (feet) 
88-89 
87-88 
86-87 
85-86 
84-85 
83-84 
82-83 
81-82 
80-81 
79-80 
78-79 
77-78 
76-77 
75-76 
74-75 
73-74 
72-73 
71-72 
70-71 
69-70 
68-69 
67-68 
66-67 
65-66 
64-65 
63-64 
62-63 
61-62 
60-61 
59-60 
58-59 
57-58 
56-57 
55-56 
54-55 
53-54 
52-53 
51-52 
50-51 
49-50 
48-49 
47-48 
46-47 
45-46 
44-43 
43-42 
42-43 
Ledge No. 
8 
7 
Thickness 
(feet) 
15 
32 
Appendix A 
DESCRIPTION 
Lithology 
Limestone, light-olive-gray to medium-olive-gray, fine- to 
very coarse-grained, bioclastic (scattered micrite-envel-
oped grains); with yellowish-gray to pale-grayish-
orange, very finely crystalline, dolomitic matrix in basal 
part of ledge; in part light-olive-gray, micrograined lime-
stone, with scattered coarser bioclastic grains, near 
middle of ledge; medium-dark-gray, slightly argillaceous, 
very fine- to very coarse-grained, bioclastic limestone at 
top (grains and fossils in part silicified and reddish); main-
ly massive to thick-bedded; thin- to medium-bedded, 
with greenish-gray argillaceous partings, in upper 2.5 
feet. 
Limestone, light-olive-gray to very light-gray, fine- to very 
coarse-grained, oolitic, bioclastic (in part micrite-envel-
oped grains); in part light-olive-gray, micrograined lime-
stone, with coarser bioclastic grains; yellowish-gray to 
grayish-orange, very finely crystalline dolomite and dolo-
mitic limestone, with scattered bioclastic grains, in upper 
8 feet; scattered stylolites; massive. 
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36 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% % % % % % % % % 
CaCOa MgCOa Si02 Al203 F820a K20 Na20 s Total 
73.9 19.2 4.69 0.73 0.66 NOT ANALYZED 99.2 
67.0 24.9 5.94 0.80 0.71 99.4 
56.5 34.8 6.40 0.90 0.61 99.2 \ 
53.8 36.0 7.71 1.13 0.55 99.2 
t 54.1 35.7 8.00 1.44 0.57 99.8 
54.0 34.9 7.84 1.52 0.95 99.2 
56.6 33.8 7.55 1.45 0.48 99.9 
53.9 35.5 8.54 1.29 0.55 99.8 
53.4 35.0 9.14 1.34 0.56 99.4 
54.5 32.2 10.37 1.65 0.66 99.4 
52.5 36.2 8.04 1.80 0.53 99.1 
61.6 29.8 7.16 0.91 0.46 99.9 
76.1 11.9 7.89 3.59 0.31 99.8 
75.8 11.4 7.98 3.56 0.33 99.1 
74.4 13.7 8.94 1.83 0.50 99.4 
65.6 21.3 7.60 4.11 0.78 99.4 
68.2 20.8 9.83 4.60 1.12 104.6 
71.0 21.8 5.68 0.86 0.48 99.8 
71.5 22.0 4.94 0.87 0.52 99.8 
71.4 20.8 5.88 0.92 0.48 99.5 
71.5 19.9 7.08 0.91 0.48 99.9 
63.4 8.8 25.06 0.91 1.68 99.9 
58.4 21.4 16.47 1.38 1.35 99.0 
40.5 27.6 26.18 3.22 1.38 98.9 
42.2 28.9 23.58 3.05 1.48 99.2 
36.4 28.0 30.07 3.91 1.48 99.9 
28.4 21.1 39.85 6.84 1.13 97.3 
16.7 11.3 59.29 9.83 1.94 99.1 
31.0 19.2 40.55 6.33 1.36 98.4 
62.3 15.1 19.45 2.15 0.87 99.9 
61.5 11.0 22.22 3.40 0.80 98.9 
74.9 6.8 15.35 1.64 0.47 99.2 
83.6 3.7 9.72 2.42 0.36 99.8 
53.0 26.4 15.79 2.60 2.20 100.0 
49.9 25.4 16.64 3.38 2.20 97.5 
52.0 28.1 14.51 2.58 2.20 99.4 
59.5 23.0 11.49 2.68 1.08 97.8 
Appendix A 37 
DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level {feet) {feet) 
41-42 
40-41 
39-40 
38-39 
37-38 Dolomite and dolomitic limestone, yellowish-gray to very 
36-37 pale-yellowish-brown and light-olive-gray, very finely 
35-36 6 14 crystalline; in part slightly argillaceous; scattered bio-
34-35 elastic grains in lower part; small nodules of brownish-
33-34 weathering chert in lower 2 feet; stylolites common; mas-
32-33 sive to thick-bedded; 2-inch shale at 42 feet. 
31-32 
30-31 
w 29-30 z 
28-29 ~ 
en 
27-28 w ~ 26-27 :J 
25-26 Limestone, medium-olive-gray to yellowish-brown, very z 
c( 24-25 finely crystalline, dolomitic; in part argillaceous; scat- ~ 
23-24 5 9 tered bioclastic grains in lower part; small nodules of ;: 
w 22-23 brownish chert in lower 3 feet; stylolites in lower part; z 
21-22 massive; 1-inch shale at 28 feet. u. 0 20-21 a: 
19-20 w 
al 
~ 18-19 w 
17-18 Dolomite, light-greenish-gray, very finely crystalline, ~ 
a: 16-17 4 6 earthy, argillaceous; light-colored nodular chert in lower w 
15-16 2 feet; thick- to thin-bedded; 2-inch shale at 19 feet. ;: 0 14-15 ...J 
13-14 
12-13 Limestone, medium-olive-gray to light-olive-gray, very 
11-12 3 4 fine- to very coarse-grained, bioclastic, in very finely 
10-11 crystalline, dolomitic matrix (matrix increases upward}; 
9-10 slightly argillaceous; thick-bedded; finely laminated and 
thin-bedded at top. 
8-9 Dolomite and dolomitic limetone, grayish-orange to yel-
, 7-8 2 4 lowish-orange, very finely crystalline, earthy, argilla-
6-7 ceous; manganese staining; medium- to thick-bedded; 
5-6 2-inch shale at 9 feet. 
38 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
% 
CaC03 
% 
MgC03 
CHEMICAL ANALYSIS 
NO SAMPLES 
% 
s 
% 
Total 
Sample 
Level (feet) 
0-5 
Ledge No. 
1 
Thickness 
(feet) 
5 
Appendix A 
DESCRIPTION 
Lithology 
Dolomite, yellowish-gray to light-olive-gray, in part gray-
ish-orange to yellowish-brown; very finely crystalline, 
earthy; scattered bioclastic grains and few brachiopods; 
2-inch concentration of grains and granules at 3 feet 
above base; stylolites; thin- to thick-bedded, with broadly 
undulating base; 1-inch shale at 5 feet. 
Top of Grainger Formation. Upper part consists of green-
ish-gray to dusky-red and grayish-red, silty shale and silt-
stone. 
39 
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40 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
APPENDIXB: 
MAJOR-ELEMENT.ANALYSES AND LITHOLOGIC 
DESCRIPTIONS OF NEWMAN LIMESTONE IN 
WHITESBURG QUARRY AND MINE 
County: Letcher 
Operator: Abandoned (formerly Medusa Aggregates Company) 
Location: On northwest side of U.S. Highway 119, south of Whitesburg. Road accessing site is 2.9 miles south 
of junction of U.S. Highway 119 and Whitesburg Bypass 
o/o 
CaC03 
37.80 
30.85 
65.99 
83.33 
94.06 
96.22 
96.70 
89.03 
66.13 
76.35 
80.59 
69.05 
71.85 
64.40 
89.07 
51.99 
54.24 
54.05 
61.03 
o/o 
MgC03 
19.07 
15.78 
3.87 
5.84 
1.34 
1.05 
1.11 
2.41 
8.25 
4.83 
4.16 
5.21 
6.16 
9.90 
2.06 
11.88 
13.00 
13.23 
9.80 
NA = Not Analyzed 
33.38 
35.70 
23.01 
7.33 
3.33 
1.85 
2.30 
6.20 
15.93 
12.49 
9.94 
15.05 
13.67 
17.24 
7.15 
25.79 
20.20 
21.33 
20.45 
CHEMICAL ANALYSIS 
o/o o/o o/o 
Al203 Fe203 K20 
3.26 4.93 1 .37 
6.43 4.40 2.02 
2.43 1.95 1.79 
1.36 
1.62 
0.20 
0.24 
1.54 
7.50 
2.52 
2.02 
7.27 
6.49 
6.50 
0.91 
5.00 
9.45 
8.70 
6.75 
NO SAMPLE 
0.51 
0.33 
0.26 
0.27 
0.70 
1.66 
1.06 
0.80 
1.34 
1.20 
1.54 
0.45 
2.03 
2.28 
2.07 
1.50 
0.43 
0.16 
0.08 
0.08 
0.34 
0.81 
0.63 
0.52 
0.78 
0.61 
0.71 
0.20 
1.28 
1.23 
1.06 
1.05 
0.95 
1.90 
1.00 
0.08 
0.09 
0.08 
0.06 
0.13 
0.28 
0.25 
0.16 
0.26 
0.28 
0.30 
0.13 
0.42 
0.35 
0.36 
0.33 
o/o 
s 
NA 
o/o 
Total 
100.76 
97.08 
100.04 
98.88 
100.93 
99.74 
100.76 
100.35 
100.56 
98.13 
98.19 
98.96 
100.26 
100.59 
99.97 
98.39 
100.75 
100.80 
100.91 
Appendix B 
Carter Coordinate Location: sec. 24-H-81 (Whitesburg Quadrangle) 
Sampled By: Garland R. Dever, Jr., and Jack R. Moody 
Analyzed By: Kentucky Center for Energy Research Laboratory 
Date Sampled: September 1979 and August 1980 
Sample Ledge No. 
Level (feet) 
307-308 
306-307 
305-306 
304-305 
303-304 
302-303 
301-302 
300-301 
299-300 
298-299 
297-298 
296-297 
295-296 
294-295 
293-294 
292-293 
291-292 
290-291 
289-290 
288-289 
36 
35 
34 
33 
Thickness 
(feet) 
4 
4 
8 
4 
DESCRIPTION 
Lithology 
Interval of about 15 feet in upper part of face at back of 
mine was inaccessible for sampling. 
Dolomite, dark-greenish-gray to greenish-black, with 
grayish-red mottling in upper foot; microcrystalline, silty, 
argillaceous; in part fine- to very coarse-grained, bioclas-
tic limestone; interlayered with very thin, dark-greenish-
gray and grayish-red shales; fossiliferous (crinoid plates, 
brachiopods, and bryozoans); greenish-black to dark-
greenish-gray shale and argillaceous limestone in basal 
foot; indistinct to thin-bedded. 
Limestone, olive-gray, fine- to very coarse-grained, bio-
clastic (few silicified grains; few micrite-enveloped 
grains), sparsely oolitic; partly in microcrystalline matrix; 
slightly fossiliferous (crinoid plates and bryozoans); mi-
nor oil staining; few stylolites; medium- to thin-bedded; 
very thin greenish-gray argillaceous partings and shales 
in upper 2 feet. 
Limestone, olive-gray to olive-black and brownish-gray, 
very fine- to very coarse-grained, bioclastic (in part silici-
fied grains), in microcrystalline matrix; layers and seams 
of dark-greenish-gray, silty, argillaceous, dolomitic, mi-
crocrystalline limestone; sparsely fossiliferous (crinoid 
plates and brachiopods); oil staining locally along frac-
tures in upper foot; medium-bedded. 
Limestone, dark-greenish-gray to greenish-black, micro-
crystalline, dolomitic, argillaceous, silty; layers of very 
fine- to coarse-grained, bioclastic limestone (in part silici-
fied grains), with few scattered particles of vitrain-like bi-
tuminous material; slightly fossiliferous (crinoid plates, 
brachiopods, and bryozoans); thin- to medium-bedded. 
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42 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
% 
CaCOa 
75.54 
74.53 
68.70 
73.99 
69.90 
76.74 
75.25 
73.37 
70.73 
61.32 
68.79 
65.87 
81.37 
74.24 
78.31 
80.90 
65.80 
81.70 
81.53 
65.28 
46.66 
33.00 
36.15 
48.16 
57.70 
74.00 
50.18 
58.01 
41.49 
% 
MgC03 
5.81 
5.47 
5.99 
4.38 
3.34 
3.24 
3.14 
3.89 
4.68 
4.85 
5.04 
5.97 
3.68 
8.70 
6.37 
5.73 
21.08 
5.92 
3.44 
10.52 
20.50 
25.72 
28.35 
19.66 
6.21 
3.58 
5.61 
5.01 
7.05 
NA = Not Analyzed 
% 
Si02 
14.80 
15.94 
18.60 
15.28 
21.72 
14.78 
16.77 
17.79 
19.27 
30.14 
19.09 
19.37 
12.28 
11.95 
10.66 
9.40 
8.73 
7.78 
11.87 
19.93 
24.51 
28.45 
25.00 
21.79 
24.30 
16.04 
29.74 
26.09 
37.09 
CHEMICAL ANALYSIS 
% 
Al20a 
2.50 
2.63 
3.60 
3.31 
2.12 
2.29 
2.47 
2.68 
3.37 
1.61 
3.48 
4.11 
1.98 
2.55 
2.41 
2.17 
1.69 
2.07 
1.68 
2.58 
3.78 
7.04 
5.49 
5.50 
6.49 
4.23 
7.41 
6.53 
8.79 
% 
F9203 
1.29 
1.04 
1.24 
1.08 
0.88 
0.79 
0.81 
0.89 
1.05 
1.13 
1.47 
1.60 
1.05 
1.19 
1.10 
0.93 
1.98 
0.90 
0.70 
1.20 
1.81 
2.60 
2.67 
2.21 
2.06 
1.38 
2.48 
2.18 
2.98 
% 
K20 
0.54 
0.60 
0.84 
0.70 
0.42 
0.43 
0.46 
0.51 
0.58 
0.42 
0.80 
0.96 
0.36 
0.50 
0.47 
0.46 
0.32 
0.45 
0.34 
1.06 
0.85 
1.52 
1.01 
1.18 
1.62 
1.00 
2.02 
1.67 
1.99 
% 
Na20 
0.24 
0.24 
0.29 
0.29 
0.21 
0.23 
0.22 
0.26 
0.26 
0.28 
0.27 
0.43 
0.17 
0.25 
0.19 
0.17 
0.16 
0.20 
0.22 
0.36 
0.43 
0.49 
0.39 
0.40 
0.55 
0.33 
0.56 
0.51 
0.60 
% 
s 
NA 
% 
Total 
100.72 
100.45 
99.26 
99.03 
98.59 
98.50 
99.12 
99.39 
99.94 
99.75 
98.94 
98.31 
100.89 
99.38 
99.51 
99.76 
99.76 
99.02 
99.78 
100.93 
98.54 
98.82 
99.06 
98.90 
98.93 
100.56 
98.00 
100.00 
99.99 
Sample 
Level (feet) 
287-288 
286-287 
285-286 
284-285 
283-284 
282-283 
281-282 
280-281 
279-280 
278-279 
277-278 
275.5-277 
274-275.5 
273-274 
272-273 
271-272 
270-271 
269-270 
268-269 
267-268 
266-267 
265-266 
264-265 
263-264 
262-263 
261-262 
260-261 
259-260 
258-259 
Ledge No. 
32 
31 
30 
29 
Thickness 
(feet) 
17 
3 
5 
5 
Appendix B 
DESCRIPTION 
Lithology 
Limestone, olive-black to olive-gray, microcrystalline to 
very finely crystalline, slightly argillaceous, containing 
very fine- to very coarse-grained bioclastic grains {in part 
silicified); slightly fossiliferous {crinoid plates, brachio-
pods, bryozoans, foraminifers, and horn corals; in part si-
licified); in part dark-greenish-gray, slightly argillaceous, 
microcrystalline limestone, containing bioclastic grains, 
in upper 5 feet; small nodules and thin lenses of dusky-
yellowish-brown and olive-gray chert in intervals 
27 4-277 and 278-285 feet; scattered particles of vitrain-
like bituminous material in interval 278-279 feet; me-
dium- to thin-bedded; thick-bedded at base; very thin ar-
gillaceous seams in intervals 271-272, 275.5-277, and 
285-286 feet. 
Limestone, dark-olive-gray to olive-black and medium-
dark-gray to dark-gray, very fine- to coarse-grained, bio-
clastic {in part silicified grains), burrowed; partly fossilif-
erous {crinoid plates, in part silicified; 3/4-inch-diameter 
stem segment); sandy in basal foot; in part olive-gray, mi-
crocrystalline to very finely crystalline dolomite, with bio-
clastic grains {in part silicified), in upper foot; small par-
ticles of vitrain-like carbonaceous material and traces of 
pyrite in basal foot; medium- to thin-bedded. 
Dolomite and dolomitic limestone, dark-greenish-gray; 
dark-gray to medium-dark-gray in upper 2 feet; micro-
crystalline to very finely crystalline; argillaceous, silty in 
lower 3 feet; sandy in upper 2 feet; few scattered bioclas-
tic grains; traces of pyrite and very thin seams of vitrain-
like bituminous material and gypsum in upper 2 feet; thin-
to medium-bedded; few thin shales. 
Limestone, dark-greenish-gray to greenish-black; partly 
olive-gray; very fine-grained, argillaceous, silty; thin lay-
ers of very fine- to very coarse-grained, bioclastic lime-
stone; sparsely fossiliferous (crinoid plates, brachio-
pods, and bryozoans); thin- to medium-bedded; dark-
greenish-gray, silty, dolomitic shale in basal foot. 
43 
Formation 
w 
z 
~ 
w 
:ii! 
:::i 
z 
< 
:ii! 
~ 
z 
LL 
0 
a: 
w 
Ill 
:ii! 
w 
:ii! 
a: 
w 
~ 
....J 
44 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% O/o O/o % % % % O/o % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
76.50 3.51 14.20 3.56 1.30 0.87 0.25 NA 100.19 
80.03 3.23 11.77 2.84 1.14 0.74 0.19 99.94 
83.71 2.94 10.45 1.79 0.78 0.47 0.14 100.28 
81.90 3.62 11.41 2.23 1.02 0.52 0.18 100.88 
78.65 4.69 12.32 3.01 1.25 0.60 0.23 100.75 
75.25 5.23 14.35 3.26 1.58 0.67 0.24 100.58 
79.84 2.83 13.14 2.73 1.00 0.55 0.21 100.30 
76.38 2.61 15.00 2.91 1.11 0.59 0.24 98.84 
77.85 2.69 14.83 2.81 1.13 0.60 0.24 100.15 
84.93 2.55 9.79 1.70 0.81 0.34 0.18 100.30 
78.51 2.93 14.50 2.69 1.12 0.54 0.25 100.54 
69.84 2.74 22.06 1.89 1.05 0.48 0.22 98.28 
79.85 2.77 14.02 2.24 1.07 0.52 0.21 100.68 
78.95 2.53 13.00 2.10 1.03 0.49 0.20 98.30 
57.36 2.15 36.09 1.60 0.97 0.37 0.19 98.73 
64.71 3.39 21.34 5.05 2.33 1.25 0.40 98.47 
73.70 2.75 17.61 3.32 1.56 0.71 0.33 99.98 
67.87 2.88 20.33 3.71 1.99 0.88 0.39 98.05 
72.81 2.80 17.63 3.58 1.67 0.76 0.35 99.60 
69.09 3.34 19.91 4.14 1.94 0.90 0.38 99.70 
78.57 3.16 11.92 2.42 1.23 0.57 0.30 98.17 
80.20 3.16 13.31 2.10 1.04 0.53 0.26 100.60 
95.05 1.65 2.49 0.55 0.20 0.09 0.11 100.14 
92.74 2.05 3.82 0.79 0.30 0.19 0.14 100.03 
76.37 4.49 12.07 3.22 1.07 0.71 0.33 98.26 
76.55 3.75 13.00 3.43 1.04 0.63 0.29. 98.69 
73.48 4.09 14.56 4.00 1.06 0.63 0.32 98.14 
94.23 1.60 2.92 0.45 0.20 0.09 0.10 99.59 
93.70 1.60 2.90 0.45 0.19 0.08 0.10 99.02 
96.49 1.60 1.47 0.32 0.24 0.08 0.05 100.25 
96.06 1.84 1.44 0.40 0.37 0.17 0.06 100.34 
92.54 2.83 3.51 0.92 0.37 0.17 0.08 100.42 
89.46 2.68 4.40 0.92 0.39 0.20 0.07 98.12 
86.88 4.54 6.22 1.17 0.52 0.25 0.11 99.69 
68.49 10.38 15.89 1.97 0.86 0.42 0.26 98.27 
92.44 2.32 3.82 0.94 0.32 0.18 0.06 100.08 
NO SAMPLES 
NA = Not Analyzed 
Sample Ledge No. 
Level (feet) 
257-258 
256-257 
255-256 
254-255 
253-254 
252-253 
251-252 
250-251 
249-250 
248-249 
247-248 
246-247 
245-246 
244-245 
243-244 
242-243 
241-242 
240-241 
239-240 
238-239 
237-238 
236-237 
235-236 
234-235 
233-234 
232-233 
231-232 
230-231 
229-230 
228-229 
227-228 
226-227 
225-226 
224-225 
223-224 
222-223 
210-222 
28 
27 
26 
25 
24 
Thickness 
(feet) 
10 
10 
8 
8 
12 
Appendix B 
DESCRIPTION 
Lithology 
Limestone, olive-gray to olive-black, fine- to very coarse-
grained, bioclastic (in part silicified grains), in very fine-
grained matrix, slightly argillaceous; in part very fine-
grained limetone, containing scattered coarser bioclastic 
grains, in lower 5 feet; slightly fossiliferous (crinoid 
plates, brachiopods, foraminifers, and bryozoans); 
traces of pyrite in upper 3 feet; oil staining locally along 
fractures; prominent oil stain on mine wall near middle of 
ledge (associated with horizontal drillhole); medium- to 
thick-bedded; greenish-gray argillaceous seams in up-
per 6 feet; two dark-greenish-gray shales, up to 2 inches 
thick, in upper 2 feet. 
Limestone, olive-gray to olive-black and dark-brownish-
gray to greenish-black, very fine-grained, containing 
coarser bioclastic grains (in part silicified), slightly argilla-
ceous; thin layers of medium-light-olive-gray to olive-
gray, fine- to very coarse-grained, bioclastic limestone 
(in part silicified grains); slightly fossiliferous (brachio-
pods and foraminifers); small nodules of brown to dusky-
brown and brownish-black to black chert in intervals 
240-241 and 243-248 feet; medium- to thick-bedded. 
Limestone, olive-gray to medium-dark-gray, micro-
grained and very fine-grained to microcrystalline, slightly 
argillaceous, containing coarser bioclastic grains; and 
limestone, medium-light-olive-gray, very fine- to very 
coarse-grained, bioclastic (in part micrite-enveloped 
grains; in part silicified grains); partly fossiliferous (cri-
noid plates and brachiopods; in part silicified); traces of 
pyrite in intervals 231-233 and 237-238 feet; traces of 
oil staining in interval 232-234 feet; thin- to medium-
bedded; greenish-gray to dark-greenish-gray argilla-
ceous seams. 
Limestone, olive-gray, very fine- to very coarse-grained, 
bioclastic (commonly micrite-enveloped grains; in part 
silicified grains in upper foot), peloidal, oolitic; mainly in 
very finely crystalline to microcrystalline, dolomitic matrix 
in interval 223-224 feet; thin discontinuous lenses of 
greenish-gray, silty, slightly argillaceous limestone in 
lower 5 feet; sparsely fossiliferous (crinoid plates and 
brachiopods); stringers of dusky-yellowish-brown to 
dark-yellowish-brown, micrograined calcrete in basal 
foot; few stylolites in upper foot; thick- to medium-
bedded. 
Interval in mine wall not sampled. 
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46 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
% 
CaC03 
96.27 
76.98' 
69.99 
86.30 
92.03 
90.10 
96.74 
94.26 
93.45 
90.04 
92.80 
93.49 
94.74 
92.64 
96.79 
95.04 
94.98 
88.68 
82.52 
87.23 
61.07 
32.35 
56.53 
91.95 
92.95 
93.61 
94.26 
93.12 
94.69 
88.63 
% 
MgC03 
1.48 
15.20 
16.47 
6.41 
3.83 
3.82 
1.48 
1.42 
1.43 
1.82 
1.75 
2.63 
2.76 
3.63 
1.43 
2.11 
3.07 
4.61 
6.83 
5.92 
13.45 
23.53 
16.77 
4.12 
4.58 
4.03 
4.36 
4.35 
2.73 
7.08 
NA = Not Analyzed 
% 
Si02 
1.01 
4.88 
8.42 
3.90 
3.29 
3.19 
0.69 
2.53 
. 2.54 
4.62 
2.99 
1.53 
1.46 
1.54 
0.81 
0.92 
1.14 
3.58 
6.52 
3.99 
20.54 
33.94 
19.64 
1.31 
1.28 
1.11 
0.99 
0.99 
1.22 
2.07 
CHEMICAL ANALYSIS 
% 
Al203 
0.08 
1.36 
1.81 
0.93 
0.42 
0.52 
0.20 
0.64 
0.61 
1.11 
0.86 
0.18 
0.13 
0.32 
0.11 
0.16 
0.20 
0.84 
1.58 
0.89 
1.96 
4.28 
2.91 
0.42 
0.29 
0.19 
0.21 
0.15 
0.28 
0.56 
% 
F9203 
0.11 
0.55 
0.81 
0.37 
0.24 
0.25 
0.13 
0.22 
0.20 
0.38 
0.25 
0.15 
0.71 
0.19 
0.14 
0.15 
0.13 
0.35 
0.58 
0.40 
0.78 
2.12 
1.14 
0.20 
0.29 
0.21 
0.22 
0.23 
0.20 
0.30 
% 
K20 
0.04 
0.28 
0.42 
0.19 
0.12 
0.11 
0.06 
0.11 
0.12 
0.27 
0.19 
0.05 
0.06 
0.09 
0.05 
0.06 
0.06 
0.21 
0.46 
0.23 
0.54 
1.61 
0.71 
0.09 
0.06 
0.05 
0.05 
0.05 
0.07 
0.15 
% 
Na20 
0.06 
0.05 
0.16 
0.07 
0.15 
0.07 
0.07 
0.05 
0.08 
0.08 
0.07 
0.07 
0.06 
0.07 
0.06 
0.10 
0.10 
0.08 
0.18 
0.10 
0.32 
0.56 
0.33 
0.06 
0.04 
0.07 
0.06 
0.06 
0.07 
0.06 
% 
s 
NA 
\ 
% 
Total 
99.05 
99.30 
98.08 
98.17 
100.08 
98.06 
99.37 
99.23 
98.43 
98.32 
98.91 
98.10 
99.92 
98.48 
99.39 
98.54 
99.68 
98.35 
98.67 
98.76 
98.66 
98.39 
98.03 
98.15 
99.49 
99.27 
100.15 
98.95 
99.26 
98.85 
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DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level {feet) (feet) 
Limestone, medium-light-olive-gray to olive-gray, very 
209-210 fine- to very coarse-grained, bioclastic (commonly mi-
208-209 crite-enveloped grains; in part silicified grains), sparsely 
207-208 oolitic and peloidal; in very finely crystalline to microcrys-
206-207 23 7 talline matrix in interval 204-207 feet; dolomitic lime-
205-206 stone, olive-gray to medium-light-olive-gray, microcrys-
204-205 talline to very finely crystalline, slightly argillaceous and 
203-204 partly silicified, in interval 207-209 feet; local oil staining; 
oil in small vugs in basal 2 feet; stylolites in upper foot; 
thick- to medium-bedded. 
Limestone, medium-light-olive-gray to light-olive-gray, 
202-203 micrograined to microcrystalline, with coarser bioclastic 
w 201-202 22 4 grains; sparsely fossiliferous (bryozoans and gastro- z 
200--201 pods); small pockets of bioclastic limestone; local oil ~ 
199-200 staining in lower 2 feet; traces of pyrite in upper foot; thin- en w 
to medium-bedded; very thin greenish-gray argillaceous :::i!: 
partings. :::::i 
z 
Limestone, light-olive-gray to medium-light-olive-gray, 
<( 198-199 :::i!: 
197-198 very fine- to coarse-grained, bioclastic (mainly micrite- 3: w 196-197 enveloped grains), oolitic, peloidal; partly in very finely z 
195-196 21 7 crystalline matrix in intervals 192-193 and 196-198 feet; u. 0 194-195 micrograined to very finely crystalline limestone in part of a: 
193-194 upper foot; greenish-gray, very finely crystalline, dolomit- w ID 
192-193 ic limestone in part of basal foot; local oil staining in inter- :::i!: 
val 195-196 feet; stylolites; thick- to medium-bedded. w :::i!: 
a: 
Dolomitic limestone and dolomite, dark-greenish-gray to w 
191-192 greenish-gray, very finely crystalline to microcrystalline, 3: 0 190--191 very silty, slightly argillaceous; mainly limestone, micro- ....J 
189-190 20 5 grained to very finely crystalline and bioclastic, in upper 
188-189 2 feet; in part limestone, pale-yellowish-brown, fine- to 
187-188 coarse-grained, bioclastic (mainly micrite-enveloped 
grains), peloidal, in basal foot; thick- to medium-bedded. 
186-187 Limestone, light-olive-gray to olive-gray, very fine- to 
185-186 coarse-grained, bioclastic (commonly micrite-enveloped 
184-185 grains), peloidal, oolitic; medium-light-olive-gray, very 
183-184 19 7 finely crystalline, dolomitic limestone in part of basal foot; 
182-183 traces of oil staining in interval 181-182 feet; stylolitic; 
181-182 thick- to medium-bedded. 
180--181 
48 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% % % % % % % % % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
85.45 8.82 2.56 0.60 0.35 0.17 0.07 NA 98.02 
80.87 12.67 3.65 0.84 0.44 0.21 0.10 98.78 
91.00 4.56 2.19 0.60 0.28 0.15 0.08 98.86 
89.29 6.59 2.97 0.62 0.33 0.17 0.09 100.06 
87.81 6.33 3.63 0.89 0.37 0.22 0.12 99.37 
88.42 6.01 2.48 0.58 0.26 0.14 0.13 98.02 
90.77 4.30 2.38 0.59 0.50 0.10 0.06 98.70 
83.62 8.45 4.91 1.08 0.50 0.26 0.10 98.92 
74.82 11.00 9.16 1.89 0.85 0.54 0.22 98.48 
91.10 2.68 4.74 0.61 0.17 0.09 0.04 99.43 
96.07 1.52 1.39 0.02 0.07 0.04 0.03 99.14 
67.66 24.02 6.53 0.63 0.31 0.11 0.06 99.32 
98.05 1.42 0.37 0.03 0.10 0.06 0.03 100.06 
87.37 7.11 3.39 0.83 0.43 0.23 0.05 99.41 
96.99 1.72 0.91 0.02 0.15 0.05 0.03 99.87 
70.69 16.06 8.06 2.01 0.92 0.61 0.10 98.45 
92.68 2.25 4.95 0.07 0.19 0.06 0.05 100.25 
93.11 3.50 2.17 0.20 0.12 0.05 0.05 99.20 
92.79 1.89 2.99 0.60 0.25 0.11 0.05 98.68 
88.05 8.31 2.48 0.28 0.17 0.06 0.05 99.40 
88.51 8.75 2.89 0.30 0.17 0.08 0.09 100.79 
85.66 4.77 6.21 1.75 0.55 0.36 0.12 99.42 
76.62 9.91 8.90 2.04 0.97 0.53 0.17 99.14 
76.18 5.54 15.56 1.31 0.66 0.24 0.31 99.80 
77.55 4.78 13.46 1.21 0.47 0.23 0.31 98.01 
79.94 4.35 12.19 1.26 0.51 0.21 0.28 98.74 
76.30 4.94 14.48 1.41 0.56 0.23 0.34 98.26 
74.61 5.20 15.65 1.53 0.56 0.25 0.36 98.16 
78.15 4.56 15.06 1.43 0.56 0.21 0.26 100.23 
83.34 2.69 11.82 1.15 0.48 0.21 0.26 99.95 
89.40 2.03 7.37 0.86 0.39 0.14 0.16 100.35 
92.76 2.14 4.36 0.59 0.60 0.07 0.07 100.59 
90.27 2.22 4.73 0.71 0.47 0.13 0.05 98.58 
NA = Not Analyzed 
Sample 
Level (feet) 
179-180 
178-179 
177-178 
176-177 
175-176 
174-175 
173-174 
172-173 
171-172 
170-171 
169-170 
168-169 
167-168 
166-167 
165-166 
164-165 
163-164 
162-163 
161-162 
160-161 
159-160 
158-159 
157-158 
156-157 
155-156 
154-155 
153-154 
152-153 
151-152 
150-151 
149-150 
148-149 
147-148 
Ledge No. 
18 
17 
16 
Thickness 
(feet) 
16 
7 
10 
Appendix B 
DESCRIPTION 
Lithology 
Limestone, olive-black to medium-light-olive-gray, very 
fine-grained to very finely crystalline, with coarser bio-
clastic grains (rarely silicified); partly dolomitic, slightly 
silty, slightly argillaceous; in part fine- to very coarse-
grained, peloidal, bioclastic limestone in intervals 
164-165 and 177-180 feet; sparsely fossiliferous (bra-
chiopods and silicified horn coral); stylolitic in upper part; 
thick- to thin-bedded. 
Limestone, olive-gray, fine- to very coarse-grained, bio-
clastic (in part micrite-enveloped grains; few silicified 
grains), partly peloidal and oolitic; dolomitic and slightly 
argillaceous in basal foot; microcrystalline to very finely 
crystalline, partly dolomitic, with bioclastic grains, in in-
terval 159-162 feet; in part dark-yellowish-brown, micro-
grained to microcrystalline limestone in interval 159-160 
feet; slightly fossiliferous (brachiopods; in part silicified) 
in upper 3 feet; traces of pyrite in interval 159-160 feet; 
oil staining along fractures in basal foot; greenish-gray 
argillaceous partings in upper part. 
Limestone, olive-gray to medium-light-olive-gray, very 
fine- to coarse-grained, bioclastic (mainly micrite-envel-
oped grains), peloidal, oolitic; sparsely fossiliferous (for-
aminifers); abundant very fine- to fine-grained quartz 
sand in interval 150-157 feet, partly concentrated in lam-
inae; trace of oil staining in interval 155-156 feet; few sty-
lolites; thin- to medium-bedded. 
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% 
CaC03 
83.00 
92.80 
95.59 
96.62 
96.23 
95.50 
87.06 
85.50 
85.16 
88.83 
84.07 
91.00 
93.12 
95.60 
94.88 
94.02 
94.10 
93.94 
94.54 
96.19 
97.64 
96.51 
97.50 
96.91 
96.09 
97.00 
94.13 
95.81 
95.99 
95.89 
84.49 
86.11 
91.17 
92.32 
79.35 
80.86 
80.34 
% 
MgC03 
3.72 
1.89 
1.82 
1.69 
1.68 
1.88 
2.51 
3.12 
2.60 
1.97 
2.56 
2.13 
1.95 
1.82 
1.86 
1.97 
1.84 
1.85 
1.57 
1.66 
1.37 
1.47 
1.85 
1.46 
1.70 
1.25 
1.59 
1.51 
1.54 
1.34 
6.20 
9.95 
3.45 
2.10 
13.23 
11.80 
10.25 
NA = Not Analyzed 
% 
Si02 
10.06 
3.32 
1.93 
1.16 
1.53 
1.88 
6.74 
8.11 
8.94 
5.99 
9.62 
5.43 
2.68 
2.13 
2.54 
3.51 
3.10 
3.25 
1.63 
0.70 
0.77 
0.73 
0.90 
1.00 
1.60 
1.18 
2.60 
1.68 
2.08 
1.71 
5.92 
3.47 
4.31 
2.98 
5.99 
5.84 
7.80 
CHEMICAL ANALYSIS 
% 
Al203 
2.45 
0.50 
0.24 
0.18 
0.26 
0.40 
1.35 
1.40 
1.50 
1.16 
1.94 
0.96 
0.62 
0.39 
0.60 
0.70 
0.68 
0.68 
0.19 
0.16 
0.16 
0.21 
0.33 
0.30 
0.52 
0.30 
0.70 
0.50 
0.39 
0.47 
1.25 
0.43 
0.72 
0.51 
0.85 
0.95 
1.32 
% 
Fe203 
0.72 
0.31 
0.20 
0.27 
0.24 
0.27 
0.64 
0.75 
0.81 
0.58 
0.79 
0.46 
0.36 
0.25 
0.27 
0.36 
0.31 
0.29 
NO SAMPLE 
NO SAMPLES 
0.14 
0.10 
0.12 
0.16 
0.16 
0.14 
0.20 
0.16 
0.19 
0.13 
0.16 
0.13 
0.57 
0.43 
0.26 
0.20 
0.42 
0.43 
0.55 
% 
K20 
0.36 
0.07 
0.03 
0.02 
0.03 
0.04 
0.27 
0.29 
0.34 
0.26 
0.44 
0.22 
0.13 
0.06 
0.16 
0.21 
0.17 
0.15 
0.04 
0.02 
0.02 
0.02 
0.05 
0.04 
0.09 
0.06 
0.17 
0.10 
0.10 
0.12 
0.26 
0.10 
0.17 
0.11 
0.16 
0.19 
0.24 
% 
Na20 
0.08 
0.04 
0.04 
0.01 
0.01 
0.06 
0.10 
0.12 
0.12 
0.09 
0.13 
0.08 
0.06 
0.03 
0.08 
0.06 
0.04 
0.04 
0.04 
0.03 
0.05 
0.01 
0.02 
0.03 
0.03 
0.01 
0.02 
0.01 
0.01 
0.01 
0.52 
0.05 
0.04 
0.03 
0.06 
0.06 
0.09 
% 
s 
NA 
% 
Total 
100.39 
98.93 
99.85 
99.95 
99.98 
100.03 
98.67 
99.29 
99.47 
98.88 
99.55 
100.28 
98.92 
100.28 
100.39 
100.83 
100.24 
100.20 
98.15 
98.86 
100.13 
99.11 
100.81 
99.88 
100.23 
99.96 
99.40 
99.74 
100.27 
99.67 
99.21 
100.54 
100.12 
98.25 
100.06 
100.13 
100.59 
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DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level (feet) (feet) 
146-147 
145-146 Limestone, olive-gray to medium-olive-gray, very fine- to 
144--145 very coarse-grained, bioclastic (mainly micrite-envel-
143-144 oped grains in upper part; few silicified grains in interval 
142-143 130-137 feet), peloidal; in very finely crystalline to micro-
141-142 crystalline matrix in lower 13 feet; partly oolitic in interval 
140-141 143-146 feet; locally fossiliferous (crinoid plates, bra-
139-140 chiopods, and bryozoans); paleosol in upper 2 feet, 
138-139 mainly consisting of very dark-yellowish-brown to dusky-
137-138 15 19 yellowish-brown, micrograined limestone, partly brec-
136-137 ciated, and micrograined calcrete, capped by granular 
135-136 limestone with clasts of limestone and calcrete in dark-
134-135 greenish-gray, argillaceous matrix; oil staining in interval 
133-134 133-135 feet; traces of pyrite in interval 137-138 feet; w 
132-133 thick- to medium-bedded; rubbly in upper 2 feet; thin z 
131-132 shale at 136 feet and dark-greenish-gray argillaceous ~ 
130-131 partings in interval 136-141 feet. en w 
129-130 ~ 
128-129 ::i z 
< 
108-128 14 20 Covered interval. ~ 3: 
107-108 w z 
106-107 LL 
105-106 0 a: 
104-105 Limestone, medium-light-olive-gray, micrograined, with w 
al 103-104 coarser bioclastic grains, in lower 3 feet; grades upward ~ 
102-103 13 12 into fine- to very coarse-grained limestone, bioclastic w ~ 
101-102 (mainly micrite-enveloped grains), commonly peloidal, a: 
100-101 slightly oolitic; few stylolites; thick-bedded; few very thin, w 3: 99-100 greenish-gray argillaceous partings. 0 
98-99 _J 
97-98 
96-97 
95-96 Limestone, medium-light-olive-gray to yellowish-gray, 
94-95 12 4 very fine- to coarse-grained, bioclastic (commonly mi-
93-94 crite-enveloped grains), partly peloidal; partly in very 
92-93 finely crystalline, dolomitic matrix; few stylolites; me-
dium- to thin-bedded. 
Limestone, light-olive-gray to medium-light-olive-gray, 
91-92 very fine- to medium-grained, bioclastic, partly micro-
90-91 11 3 grained; interlayered with dolomite, yellowish-gray to 
89-90 greenish-gray, microcrystalline to very finely crystalline, 
with bioclastic grains and burrows; stylolites; medium- to 
thin-bedded; greenish-gray argillaceous partings. 
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CHEMICAL ANALYSIS 
o/o o/o o/o o/o o/o o/o o/o o/o o/o 
CaCOa MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
97.20 1.50 1.35 0.09 0.09 0.03 0.01 NA 100.27 
94.86 1.96 2.60 0.38 0.14 0.08 0.09 100.11 
95.07 1.70 2.72 0.26 0.04 0.03 0.01 99.83 
96.00 1.65 2.67 0.17 0.04 0.03 0.02 100.58 
92.70 1.77 3.32 0.32 0.12 0.05 0.02 98.30 
87.62 2.13 8.20 0.94 0.44 0.24 0.03 99.60 
88.00 2.25 7.75 1.17 0.54 0.33 0.04 100.08 
88.32 2.36 7.65 1.32 0.55 0.33 0.04 100.57 
87.62 2.44 8.00 1.27 0.56 0.32 0.05 100.26 
90.75 2.01 5.72 1.06 0.41 0.29 0.05 100.29 
88.00 2.13 8.15 1.53 0.56 0.42 0.06 100.85 
60.92 3.53 25.95 4.61 2.20 1.40 0.20 98.81 
67.40 3.70 22.20 4.10 2.10 1.30 0.19 100.99 
91.72 1.82 5.75 0.93 0.41 0.27 0.04 100.94 
92.69 1.60 3.96 0.71 0.38 0.18 0.02 99.54 
90.27 1.68 5.77 0.99 0.51 0.27 0.04 99.53 
97.60 1.15 1.28 0.28 0.22 0.05 0.03 100.61 
93.71 1.34 2.54 0.52 0.34 0.11 0.03 98.59 
95.10 1.20 1.35 0.46 0.11 0.05 0.02 98.29 
95.90 1.29 1.47 0.58 0.19 0.10 0.03 99.56 
95.66 1.09 1.19 0.41 0.17 0.06 0.02 98.60 
95.53 1.10 1.20 0.41 0.12 0.06 0.02 98.44 
96.63 1.09 1.39 0.41 0.13 0.07 0.03 99.75 
96.84 1.02 1.31 0.56 0.18 0.08 0.02 100.01 
NA = Not Analyzed 
Sample Ledge No. 
Level (feet) 
88-89 
87-88 
86-87 
85-86 
84-85 
83-84 
82-83 
81-82 
80-81 
79-80 
78-79 
77-78 
76-77 
75-76 
74-75 
73-74 
72-73 
71-72 
70-71 
69-70 
68-69 
67-68 
66-67 
65-66 
10 
9 
8 
7 
Thickness 
(feet) 
5 
5 
5 
9 
Appendix B 
DESCRIPTION 
Lithology 
Limestone, olive-gray, micrograined, with patches of bio-
clastic limestone; grades upward into light-olive-gray to 
olive-gray, very fine- to very coarse-grained limestone, 
peloidal, bioclastic (mainly micrite-enveloped grains); 
sparsely fossiliferous (brachiopods and gastropods); 
clasts of olive-black to olive-gray, micrograined lime-
stone in basal foot; thick- to medium-bedded. 
Limestone, olive-gray to medium-olive-gray; partly gray-
ish-red in basal foot; micrograined to very fine-grained; 
interlayered in lower part with fine- to coarse-grained, 
bioclastic limestone; paleosol in upper 2 feet consisting 
of medium-olive-gray to dusky-yellowish-brown, micro-
grained limestone, mainly brecciated, with stringers of 
dark-yellowish-brown to dusky-yellowish-brown, micro-
grained calcrete, nodules and bodies of medium-brown-
ish-gray, microcrystalline to very finely crystalline dolo-
mite, and greenish-gray shale; thick-bedded. 
Limestone, grayish-red-purple to grayish-red and olive-
gray; mottled and interlaminated with greenish-gray to 
dark-greenish-gray; very fine- to very coarse-grained, 
peloidal, bioclastic, oolitic, in very fine-grained to micro-
grained, slightly argillaceous and silty matrix; in part very 
fine-grained to micrograined, silty, argillaceous lime-
stone; partly brecciated in interval 76-77 feet; very fine-
to very coarse-grained limestone and micrograined to 
very fine-grained limestone interlaminated in upper foot; 
sparsely fossiliferous (brachiopods); thick- to thin-
bedded; irregular seams of greenish-gray shale. 
Limestone, light-olive-gray to light-gray, very fine- to very 
coarse-grained, bioclastic (mainly micrite-enveloped 
grains); partly in micrograined matrix in interval 71-73 
feet; fossiliferous (crinoid plates, including Platycrinites 
penicil/us stem plates; gastropods; and echinoid spines); 
in part grayish-red-purple, peloidal limestone with argilla-
ceous matrix in upper foot; medium-bedded; very thin ar-
gillaceous partings in intervals 69-70 and 71-72 feet. 
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54 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% % % % % % % % % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
88.11 1.53 6.25 1.55 0.62 0.36 0.07 NA 98.49 
87.24 1.60 7.41 1.45 0.68 0.44 0.08 98.90 
91.68 1.33 4.21 0.98 0.41 0.24 0.04 98.89 
91.02 1.29 4.07 1.11 0.37 0.26 0.05 98.17 
90.71 1.33 4.62 1.11 0.38 0.28 0.04 98.47 
83.20 1.65 10.21 2.22 0.77 0.63 0.09 98.77 
87.10 1.54 7.67 1.84 0.84 0.48 0.06 99.53 
88.56 1.78 5.47 1.44 0.51 0.27 0.06 98.09 
87.89 2.00 7.13 1.64 0.71 0.41 0.06 99.84 
86.97 1.33 7.72 1.70 0.80 0.45 0.03 99.00 
98.34 0.69 0.05 0.10 0.07 0.00 0.00 99.25 
98.19 0;67 0.05 0.03 0.10 0.01 0.01 99.06 
97.34 0.63 0.01 0.08 0.08 0.02 0.01 98.17 
98.70 0.65 0.07 0.17 0.07 0.01 0.01 99.68 
98.20 0.65 0.17 0.29 0.06 0.02 0.03 99.42 
99.01 0.60 0.14 0.23 0.07 0.03 0.01 100.09 
97.80 0.95 0.86 0.42 0.17 0.03 0.02 100.25 
96.79 0.97 0.89 0.44 0.16 0.04 0.04 99.33 
97.04 0.97 1.76 0.65 0.14 0.03 0.02 100.61 
96.50 0.88 1.14 0.57 0.17 0.06 0.01 99.33 
97.60 0.85 0.91 0.46 0.09 0.05 0.01 99.97 
96.55 0.77 1.43 0.51 0.16 0.05 0.01 99.48 
97.57 0.84 1.25 0.40 0.18 0.03 0.01 100.28 
94.04 0.94 3.39 0.79 0.21 0.17 0.01 99.55 
91.97 1.17 4.86 1.20 0.31 0.03 0.02 99.56 
90.14 1.19 4.81 1.22 0.39 0.26 0.02 98.03 
86.08 1.39 7.86 1.80 0.48 0.36 0.04 98.01 
83.19 1.33 10.75 2.02 0.71 0.04 0.04 98.08 
82.28 1.41 11.40 2.28 0.65 0.05 0.05 98.12 
82.73 1.99 11.48 1.76 0.57 0.35 0.12 99.00 
81.48 2.20 11.80 2.24 0.69 0.44 0.16 99.01 
80.30 2.06 12.60 1.68 0.96 0.50 0.19 98.29 
74.00 2.41 18.25 2.36 1.09 0.23 0.24 98.58 
77.65 2.34 14.50 1.85 0.99 0.52 0.18 98.03 
68.45 3.97 22.35 2.06 1.11 0.22 0.21 98.37 
65.40 2.28 26.29 2.35 1.08 0.32 0.30 98.02 
52.70 3.39 36.57 3.05 1.75 0.30 0.27 98.03 
65.06 2.14 26.05 2.95 1.24 0.31 0.30 98.05 
69.78 4.04 20.95 1.93 0.80 0.26 0.25 98.01 
NA = Not Analyzed 
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DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level (feet) (feet) 
64-65 
63-64 Limestone, greenish-gray and very dusky-red-purple to 
62-63 light-olive-gray in lower part; light-olive-gray in upper 
61-62 part; very fine-grained to micrograined, with coarser bio-
60-61 6 10 elastic grains; in part fine- to very coarse-grained, bio-
59-60 elastic limestone in lower 6 feet; commonly argillaceous 
58-59 and silty; fossiliferous in lower 4 feet (crinoid plates, in-
57-58 eluding Platycrinites penicil/us stem plates; bryozoans; 
56-57 and brachiopods); medium-bedded. 
55-56 
w 
54-55 z 
53-54 Limestone, very light-gray to light-olive-gray, fine- to f2 Cl) 
52-53 5 6 coarse-grained, bioclastic (mainly micrite-enveloped w 
51-52 grains), oolitic, peloidal; stylolitic; massive. Ledge locally :E ::J 
50-51 as much as 12 feet thick; thickness variation apparently z 
49-50 related to fa ult displacement. <( :E 
48-49 
;: 
w 
47-48 z Limestone, very light-olive-gray to medium-olive-gray, u. 46-47 0 
45-46 4 7 fine- to very coarse-grained, bioclastic (mainly micrite- a: 
enveloped grains), oolitic; partly micrograined in interval w 44-45 al 
43-44 46-47 feet; sparsely fossiliferous (brachiopods); traces :E 
of pyrite in interval 44-47 feet; thick-bedded. w 42-43 :E 
a: 
41-42 w ;: 
40-41 
Limestone, medium-light-olive-gray to light-olive-gray; 0 39-40 3 6 .....J 
38-39 partly grayish-red in basal foot; micrograined to very fine-
37-38 grained, with coarser bioclastic grains; argillaceous and 
36-37 silty in lower part; thick-bedded; argillaceous partings. 
35-36 
34-35 
33-34 Limestone, grayish-red and olive-gray; partly greenish-
32-33 gray; very fine-grained, with coarser bioclastic grains; 
31-32 2 10 micrograined, with coarser bioclastic grains, in upper 2 
30-31 feet; silty and slightly argillaceous; traces of pyrite in in-
29-30 terval 29-30 feet; thick- to medium-bedded. 
28-29 
27-28 
26-27 
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CHEMICAL ANALYSIS 
o/o o/o o/o o/o o/o o/o o/o o/o o/o 
CaC03 MgC03 Si02 Al203 Fe203 .K20 Na20 s Total 
89.57 3.25 6.63 0.36 0.30 0.18 0.07 NA 100.36 
87.86 3.02 7.25 0.38 0.33 0.16 0.07 99.07 
84.29 4.03 8.77 0.55 0.38 0.19 0.08 98.29 
77.18 4.66 · 17.06 0.20 0.47 0.14 0.06 99.77 
75.49 8.80 13.03 0.49 0.58 0.20 0.08 98.67 
62.92 8.38 27.09 0.40 0.75 0.07 0.07 99.68 
77.37 6.11 13.06 0.89 0.63 0.09 0.10 98.25 
82.59 4.93 9.24 0.61 0.57 0.12 0.05 98.11 
76.27 3.26 16.82 0.91 0.75 0.09 0.09 98.19 
85.90 2.45 8.31 0.75 0.48 0.10 0.08 98.07 
78.59 3.78 13.39 1.22 0.75 0.21 0.07 98.01 
76.12 2.75 17.29 0.91 0.74 0.10 0.10 98.01 
78.99 7.15 10.42 0.85 0.52 0.11 0.11 98.15 
83.07 2.15 11.02 1.32 0.74 0.12 0.12 98.54 
84.95 2.30 8.85 1.20 0.53 0.12 0.11 98.06 
85.91 2.85 7.79 1.25 0.62 0.12 0.11 98.65 
87.14 2.88 6.62 1.09 0.54 0.10 0.10 98.47 
90.01 2.42 5.00 0.76 0.40 0.12 0.12 98.83 
83.65 2.86 8.60 1.80 0.80 0.16 0.13 98.00 
80.59 2.49 10.95 2.60 1.00 0.27 0.16 98.06 
82.95 5.54 8.07 1.24 0.58 0.07 0.06 98.51 
88.90 2.91 5.22 0.83 0.55 0.08 0.07 98.56 
92.01 2.34 3.35 0.53 0.47 0.06 0.06 98.82 
89.39 3.18 5.12 1.01 0.50 0.09 0.09 99.38 
92.93 1.95 3.18 0.58 0.42 0.05 0.05 99.16 
91.80 1.84 4.02 0.71 0.43 0.08 0.07 98.95 
NA = Not Analyzed 
Sample 
Level {feet) 
25-26 
24-25 
23-24 
22-23 
21-22 
20-21 
19-20 
18-19 
17-18 
16-17 
15-16 
14-15 
13-14 
12-13 
11-12 
10-11 
9-10 
8-9 
7-8 
6-7 
5-6 
4-5 
3-4 
2-3 
1-2 
0-1 
Ledge No. 
1 
Thickness 
{feet) 
26 
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DESCRIPTION 
Lithology 
Limestone, olive-gray to medium-olive-gray, very fine-
grained, with coarser bioclastic grains (in part silicified), 
silty; mainly very fine- to very coarse-grained, bioclastic 
limestone in intervals 18-19 and 24-26 feet; sparsely 
fossiliferous (echinoid spines and plates, and crinoid 
plates); nodules and irregular bodies of chert (dark-yel-
lowish-brown to moderate yellowish-brown, moderate-
red, dusky-red, moderate-reddish-brown, and light-
olive-gray) in interval 12-23 feet (fluorite locally in frac-
tured chert); traces of pyrite in intervals 4-5 and 24-25 
feet; stylolitic in lower part; thick-bedded; very thin 
shales in interval 6-7 feet. 
Covered interval, about 5 feet thick, between base of 
sampled section in Newman Limestone and highest ex-
posure of the underlying Grainger Formation. 
Upper part of Grainger Formation consists of reddish-
brown and olive-gray shale interbedded with light-olive-
gray, very fine-grained sandstone in medium to very thin 
beds; underlain by thin- to thick-bedded, blackish-red to 
grayish-red siltstone, interbedded with shale. 
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APPENDIX C: 
MAJOR-ELEMENT ANALYSES AND LITHOLOGIC 
DESCRIPTIONS OF NEWMAN LIMESTONE IN 
JENKINS QUARRY 
County: Letcher 
Operator: Adams Stone Corporation 
Location: On southeast side of U.S. Highways 23 and 119, 3.2 miles northeast of Jenkins post office. 
o/o 
CaC03 
80.41 
84.98 
96.90 
96.15 
96.90 
97.00 
90.50 
88.35 
86.76 
72.40 
80.10 
91.99 
94.29 
96.71 
95.90 
91.70 
89.10 
90.60 
93.70 
83.25 
81.76 
89.80 
87.37 
90.88 
95.40 
92.90 
92.35 
92.27 
o/o 
MgC03 
11.97 
8.48 
1.47 
1.42 
1.16 
1.69 
5.60 
8.39 
10.21 
23.40 
16.38 
2.90 
2.00 
2.32 
2.47 
3.59 
5.90 
5.80 
3.70 
9.48 
15.35 
6.22 
7.42 
4.39 
2.15 
3.20 
5.38 
4.03 
NA = Not Analyzed 
4.28 
4.47 
0.64 
0.20 
0.19 
0.37 
1.36 
1.67 
2.20 
1.50 
2.22 
2.81 
0.40 
0.33 
0.33 
1.78 
3.56 
2.23 
1.96 
4.56 
0.95 
2.64 
4.25 
3.06 
1.11 
2.04 
1.36 
2.53 
CHEMICAL ANALYSIS 
0.92 0.49 0.28 
1.28 0.48 0.36 
0.08 0.08 0.03 
0.01 0.25 0.01 
0.01 0.16 0.01 
0.02 0.20 0.01 
0.29 0.15 0.09 
0.37 0.23 0.11 
0.40 0.38 0.21 
0.35 0.74 0.17 
0.63 0.69 0.24 
0.62 0.25 0.22 
NO SAMPLES 
NO SAMPLES 
0.23 1.27 0.06 
0.12 0.16 0.07 
0.25 0.15 0.06 
0.36 0.25 0.10 
0.87 0.39 0.23 
0.48 0.30 0.13 
0.36 0.22 0.13 
0.69 0.34 0.21 
0.46 0.46 0.18 
0.59 0.37 0.17 
0.97 0.42 0.25 
0.82 0.36 0.22 
0.12 0.16 0.07 
0.44 0.22 0.15 
0.16 0.28 0.10 
0.48 0.27 0.12 
0.09 
0.11 
0.03 
0.02 
0.02 
0.02 
0.03 
0.04 
0.51 
0.31 
0.29 
0.28 
0.24 
0.46 
0.47 
0.28 
0.32 
0.30 
0.29 
0.06 
0.52 
0.28 
0.29 
0.29 
0.27 
0.47 
0.50 
0.10 
o/o 
s 
NA 
I 
0.02 
0.12 
0.10 
0.07 
0.03 
0.03 
0.04 
0.04 
0.03 
0.03 
0.06 
0.06 
0.06 
0.04 
0.04 
0.04 
0.03 
0.05 
0.04 
0.04 
0.03 
0.04 
0.04 
0.04 
0.09 
NA 
o/o 
Total 
98.44 
100.16 
99.25 
98.18 
98.55 
99.38 
98.05 
99.19 
100.71 
98.91 
100.58 
99.10 
98.55 
100.23 
99.69 
98.10 
100.41 
99.88 
100.39 
98.64 
99.72 
100.11 
101.00 
100.06 
99.32 
99.46 
100.22 
99.80 
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Carter Coordinate Location: sec. 16-1-84 (Jenkins East Quadrangle) 
Sampled By: Garland A. Dever, Jr., and George W. Ellsworth, Jr. 
Analyzed By: Kentucky Center for Energy Research Laboratory Date Sampled: September 1977 
Sample Ledge No. 
Level (feet) 
234-235 
233-234 
232-233 
231-232 
230-231 
229-230 
228-229 
227-228 
226-227 
225-226 
224-225 
223-224 
221-223 
218-221 
217-218 
216-217 
215-216 
214-215 
213-214 
212-213 
211-212 
210-211 
209-210 
208-209 
207-208 
206-207 
205-206 
204-205 
203-204 
202-203 
30 
29 
28 
Thickness 
(feet) 
2 
12 
19 
DESCRIPTION 
Lithology 
Top of sampled section; upper part of quarry face inac-
cessible for sampling. 
Limestone, medium-light-olive-gray to greenish-gray, 
very fine-grained to micrograined, with coarser bioclastic 
grains, partly dolomitic, slightly argillaceous; stylolitic; 
thick- to thin-bedded. 
Limestone, very light-gray to light-olive-gray; very fine- to 
coarse-grained, bioclastic (mainly micrite-enveloped 
grains), slightly oolitic; mainly micrograined to very finely 
crystalline limestone, with coarser bioclastic grains, in in-
terval 226-229 feet; in part brownish-gray, dolomitic in in-
terval 224-227 feet; rarely fossiliferous (brachiopods); 
traces of pyrite in interval 229-232 feet; stylolitic; mas-
sive. Interval 221-223 feet inaccessible. 
Limestone, medium-light-olive-gray to olive-gray, very 
fine- to very coarse-grained, bioclastic (in part micrite-
enveloped grains), slightly oolitic and peloidal, common-
ly in micrograined to very finely crystalline matrix; inter-
layered and gradational with micrograined limestone 
containing coarser bioclastic grains; dolomitic in interval 
209-211 feet; few bioclastic grains partly silicified; slight-
ly brecciated micrograined limestone of interval 216-217 
feet overlain by coarser grained limestone containing 
erosional clasts of micrograined limestone; greenish-
gray, argillaceous limestone in upper foot; oil-stained 
vugs in interval 206-207 feet; stylolitic; massive. Interval 
218-221 feet inaccessible. 
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o/o 
CaCOa 
73.96 
75.15 
90.73 
95.32 
75.43 
96.50 
96.40 
94.10 
87.37 
93.40 
83.99 
83.60 
79.64 
93.00 
93.20 
67.37 
74.47 
79.65 
70.85 
87.60 
78.04 
85.44 
75.18 
77.95 
82.78 
76.08 
93.04 
89.90 
88.88 
78.19 
63.53 
o/o 
MgC03 
8.40 
8.38 
3.76 
2.30 
13.39 
2.10 
2.19 
3.25 
7.60 
3.90 
10.21 
11.09 
12.25 
3.70 
2.75 
12.38 
8.95 
5.09 
4.88 
3.41 
4.30 
3.50 
6.32 
5.33 
3.85 
4.45 
2.33 
2.60 
2.82 
5.25 
15.06 
NA = Not Analyzed 
11.46 
11.20 
3.59 
1.67 
8.50 
0.66 
0.70 
1.25 
2.29 
1.29 
2.95 
3.24 
4.41 
2.30 
2.20 
13.08 
11.41 
9.93 
16.80 
5.87 
12.05 
6.66 
12.07 
10.91 
8.83 
13.46 
3.01 
4.47 
5.41 
12.19 
15.05 
CHEMICAL ANALYSIS 
2.45 
2.36 
0.70 
0.32 
1.31 
0.13 
0.07 
0.17 
0.47 
0.19 
0.74 
0.80 
1.09 
0.50 
0.40 
2.98 
2.53 
2.19 
3.40 
1.44 
2.76 
1.46 
2.51 
2.24 
1.89 
2.72 
0.48 
0.92 
0.69 
1.36 
2.51 
0.98 
0.93 
0.35 
0.73 
0.20 
0.94 
0.18 
0.24 
0.33 
0.26 
0.44 
0.49 
0.58 
0.31 
0.28 
1.20 
0.99 
0.83 
1.25 
0.58 
1.02 
0.51 
1.20 
0.86 
0.63 
0.97 
0.24 
0.33 
0.31 
0.48 
1.69 
0.64 
0.63 
0.19 
0.08 
0.41 
0.03 
0.03 
0.04 
0.11 
0.06 
0.18 
0.19 
0.27 
0.11 
0.12 
0.75 
· 0.60 
0.56 
0.99 
0.31 
0.72 
0.50 
0.54 
0.53 
0.49 
0.75 
0.12 
0.17 
0.14 
0.28 
0.57 
0.19 
0.36 
0.10 
0.06 
0.15 
0.05 
0.05 
0.06 
0.10 
0.07 
0.10 
0.12 
0.13 
0.09 
0.28 
0.27 
0.23 
0.17 
0.29 
0.10 
0.20 
0.11 
0.22 
0.18 
0.13 
0.16 
0.05 
0.08 
0.12 
0.25 
0.30 
o/o 
s 
NA 
o/o 
Total 
98.08 
99.01 
99.42 
100.48 
99.39 
100.41 
99.62 
99.11 
98.27 
99.17 
98.61 
99.53 
98.37 
100.01 
99.23 
98.03 
99.18 
98.42 
98.46 
99.31 
99.09 
98.18 
98.04 
98.00 
98.60 
98.59 
99.27 
98.47 
98.37 
98.00 
98.71 
Sample Ledge No. 
Level (feet) 
201-202 
200-201 
199-200 
198-199 
197-198 
196-197 
195-196 
194-195 
193-194 
192-193 
191-192 
190-191 
189-190 
188-189 
187-188 
186-187 
185-186 
184-185 
183-184 
182-183 
181-182 
180-181 
179-180 
178-179 
177-178 
176-177 
175-176 
174-175 
173-174 
172-173 
171-172 
27 
26 
25 
Thickness 
(feet) 
4 
11 
16 
Appendix C 
DESCRIPTION 
Lithology 
Limestone, medium-light-olive-gray to medium-olive-
gray, very fine- to coarse-grained, oolitic, bioclastic 
(mainly micrite-enveloped grains); overlain by micro-
grained limestone, with coarser bioclastic grains; green-
ish-black to medium-olive-gray, dolomitic, argillaceous, 
microcrystalline limestone, with coarser bioclastic 
grains, in upper 2 feet; rarely fossiliferous (brachiopods); 
stylolites in basal foot. 
Limestone, medium-light-olive-gray to greenish-gray; 
partly brownish-gray in upper foot; fine- to coarse-
grained, bioclastic (in part micrite-enveloped grains}, 
sparsely oolitic, in microcrystalline matrix; interlayered 
with microcrystalline to very finely crystalline, dolomitic 
limestone, with coarser bioclastic grains; silty and slightly 
argillaceous in upper foot; oil staining in intervals 
187-189 and 192-193 feet; partly stylolitic; massive. 
Limestone, medium-olive-gray to olive-black and green-
ish-gray to dark-greenish-gray, microcrystalline to very 
fine-grained, slightly silty and argillaceous, with coarser 
bioclastic grains; interlayered with very fine- to very 
coarse-grained limestone, bioclastic (in part micrite-en-
veloped grains), peloidal, sparsely intraclastic and oolit-
ic; dolomitic at base and in upper 2 feet; sparsely fossilif-
erous (crinoid plates, brachiopods, and bryozoans); fos-
sils and bioclastic grains in part silicified; detrital quartz 
silt and very fine-grained sand in lower 2 feet; pyrite com-
mon in basal foot; scattered oil staining; indistinct bed-
ding; finely laminated in basal foot. 
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62 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
o/o 
CaCOa 
72.97 
94.85 
93.94 
50.09 
74.23 
67.69 
66.07 
65.13 
79.91 
84.71 
82.29 
81.34 
79.77 
85.90 
84.30 
35.39 
94.15 
94.80 
80.45 
83.17 
61.79 
72.09 
85.50 
86.14 
90.01 
89.81 
92.07 
92.10 
93.00 
89.51 
91.50 
95.90 
96.40 
o/o 
MgC03 
5.75 
1.76 
1.71 
9.91 
5.10 
6.95 
7.08 
6.15 
2.68 
2.38 
2.75 
2.53 
3.02 
2.42 
2.13 
3.36 
1.73 
2.00 
4.21 
3.44 
3.08 
3.21 
2.47 
3.08 
2.77 
2.68 
2.35 
1.89 
2.10 
2.41 
2.28 
1.55 
1.85 
NA = Not Analyzed 
o/o 
Si02 
16.16 
1.33 
1.94 
31.40 
17.04 
20.90 
22.45 
24.50 
12.75 
9.83 
10.72 
12.72 
14.78 
9.37 
11.83 
60.20 
2.29 
2.42 
11.51 
10.24 
30.30 
20.75 
9.64 
8.53 
5.78 
5.00 
3.87 
3.19 
4.08 
6.19 
4.90 
2.12 
1.78 
CHEMICAL ANALYSIS 
o/o 
Al203 
1.87 
0.18 
0.25 
3.40 
1.60 
1.64 
1.80 
2.15 
1.73 
1.42 
1.42 
1.65 
1.47 
0.99 
0.34 
0.08 
0.07 
0.20 
2.52 
1.90 
1.41 
1.69 
1.12 
1.55 
0.85 
0.82 
0.68 
0.43 
0.55 
1.18 
0.84 
0.05 
0.13 
o/o 
Fe203 
0.66 
0.17 
0.19 
1.45 
0.48 
0.63 
0.70 
0.76 
0.52 
0.36 
0.46 
0.48 
0.46 
0.38 
0.18 
0.46 
0.15 
0.20 
0.97 
0.78 
0.98 
NO SAMPLES 
0.92 
0.49 
0.70 
0.44 
0.39 
0.36 
0.28 
0.31 
0.55 
0.41 
0.08 
0.15 
o/o 
K20 
0.40 
0.05 
0.05 
0.87 
0.25 
0.30 
0.35 
0.39 
0.38 
0.24 
0.26 
0.30 
0.22 
0.23 
0.05 
0.02 
0.04 
0.04 
0.48 
0.34 
0.31 
0.28 
0.19 
0.34 
0.38 
0.12 
0.12 
0.13 
0.18 
0.30 
0.23 
0.04 
0.10 
o/o 
Na20 
0.30 
0.04 
0.05 
0.89 
0.39 
0.47 
0.55 
0.62 
0.29 
0.23 
0.25 
0.31 
0.32 
0.13 
0.08 
0.04 
0.05 
0.07 
0.20 
0.16 
0.14 
0.12 
0.10 
0.12 
0.07 
0.05 
0.05 
0.06 
0.06 
0.09 
0.07 
0.03 
0.06 
o/o 
s 
NA 
o/o 
Total 
98.11 
98.38 
98.13 
98.01 
99.09 
98.58 
99.00 
99.70 
98.26 
99.17 
98.15 
99.33 
100.04 
99.42 
98.91 
99.55 
98.48 
99.73 
100.34 
100.03 
98.01 
99.06 
99.51 
100.46 
100.30 
98.87 
99.50 
98.08 
100.28 
100.23 
100.23 
99.77 
100.47 
Sample 
Level (feet) 
170-171 
169-170 
168-169 
167-168 
166-167 
165-166 
164-165 
163-164 
162-163 
161-162 
160-161 
159-160 
158-159 
157-158 
156-157 
155-156 
154-155 
153-154 
152-153 
151-152 
150-151 
148-150 
147-148 
146-147 
145-146 
144-145 
143-144 
142-143 
141-142 
140-141 
139-140 
138-139 
137-138 
136-137 
Ledge No. 
24 
23 
22 
21 
Thickness 
(feet) 
14 
4 
9 
8 
Appendix C 
DESCRIPTION 
Lithology 
Limestone, medium-fight-olive-gray to olive-gray and 
dark-greenish-gray, fine- to coarse-grained, biocfastic 
{commonly micrite-envefoped grains), pefoidaf, oolitic; 
slightly argiffaceous; biocfastic grains in part sificified; de-
tritaf quartz sand, very fine- to fine-grained, partly con-
centrated in layers and partly in matrix; cfasts of lime-
stone, chert, and micrograined cafcrete in basal foot; sty-
folitic in upper part; thick-bedded; argiffaceous seams at 
168 and 171 feet. 
Limestone, dark-olive-gray, fine- to very coarse-grained, 
biocfastic {in part micrite-envefoped grains), pefoidaf, oo-
litic, mainly in micrograined matrix; bioclastic grains in 
part sificified; lenses of dark-brownish-gray chert in up-
per 1.5 feet; paleosof in upper part of ledge consisting of 
thin stringers of dusky-yellowish-brown, micrograined 
cafcrete in brownish-gray to dark-brownish-gray, fine- to 
very coarse-grained limestone; medium- to thick-
bedded. 
Limestone, medium-olive-gray to dark-olive-gray and 
greenish-gray to dark-greenish-gray, very fine- to very 
coarse-grained, biocfastic {in part micrite-envefoped 
grains), peloidal, in very fine-grained to micrograined 
matrix; interfayered with very fine-grained to micro-
grained limestone, with coarser biocfastic grains; fossilif-
erous {brachiopods, bryozoans, crinoid plates, and horn 
corals); bioclastic grains and fossils in part silicified; 
lenses and nodules of brownish-gray and dark-gray to 
grayish-black chert in interval 146-153 feet; traces of py-
rite in intervals 146-147 and 150-152 feet; massive; ar-
giffaceous seams. Interval 148-150 feet inaccessible. 
Limestone, medium-fight-olive-gray to olive-gray, very 
fine- to very coarse-grained, biocfastic (in part micrite-
envefoped grains; in part sificified grains), peloidal, in mi-
crograined to very fine-grained matrix; massive. 
63 
Formation 
w 
z 
~ 
en 
w 
~ 
:::i 
z 
<( 
~ 
~ 
w 
z 
u.. 
0 
CI: 
w 
cc 
~ 
w 
~ 
CI: 
w 
~ 
0 
....J 
64 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
o/o o/o o/o o/o o/o o/o O/o o/o o/o 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
76.20 15.11 7.20 1.20 0.61 0.25 0.08 NA 100.65 
69.50 18.10 9.95 1.72 0.84 0.30 0.10 100.51 
73.01 14.98 10.00 1.49 0.73 0.31 0.10 100.62 
95.15 1.94 1.27 0.06 0.13 0.04 0.07 98.66 
94.50 1.99 1.62 0.15 0.16 0.04 0.03 98.49 
68.12 6.33 20.14 3.22 1.13 0.39 0.41 99.74 
55.40 13.62 26.50 2.76 1.55 0.71 0.24 100.78 
82.60 5.30 9.37 2.18 0.84 0.42 0.18 100.89 
91.32 3.15 4.96 0.68 0.35 0.06 0.05 100.57 
91.50 3.25 4.84 0.59 0.30 0.04 0.03 100.55 
77.70 3.86 16.65 1.16 0.50 0.19 0.09 100.15 
93.01 2.50 4.40 0.48 0.47 0.06 0.05 100.97 
92.49 2.50 3.39 0.60 0.23 0.07 0.05 99.33 
76.57 3.73 14.63 2.56 1.14 0.33 0.23 99.19 
73.20 4.43 17.13 3.17 1.55 0.81 0.27 100.56 
73.39 4.70 17.07 3.17 1.40 0.74 0.22 100.69 
64.65 5.40 22.50 4.35 2.26 1.26 0.40 100.82 
67.59 4.75 18.96 3.95 1.81 0.95 0.28 98.29 
95.80 1.30 0.80 0.16 0.05 0.02 0.05 98.18 
93.50 2.30 2.28 0.89 0.35 0.15• 0.06 99.53 
96.84 1.20 0.70 0.11 0.09 0.02 0.03 98.99 
96.32 1.40 0.76 0.04 0.08 0.02 0.04 98.66 
89.78 2.49 5.43 1.21 0.42 0.26 0.09 99.68 
97.05 1.65 1.57 0.17 0.10 0.04 0.03 100.61 
96.10 1.76 1.30 0.01 0.15 0.05 0.05 99.42 
NA = Not Analyzed 
Sample 
Level (feet) 
135-136 
134-135 
133-134 
132-133 
131-132 
130-131 
129-130 
128-129 
127-128 
126-127 
125-126 
124-125 
123-124 
122-123 
121-122 
119.5-121 
118-119.5 
117-118 
116-117 
115-116 
114-115 
113-114 
112-113 
111-112 
110-111 
Ledge No. 
20 
19 
18 
17 
16 
15 
14 
Thickness 
(feet) 
3 
2 
3 
5 
6 
2 
5 
Appendix C 
DESCRIPTION 
Lithology 
Limestone, olive-gray to medium-light-olive-gray, 
mottled with grayish-red-purple and very dusky-red-pur-
ple, very finely crystalline to microcrystalline, dolomitic, 
silty, slightly argillaceous, with scattered bioclastic 
grains; sparsely fossiliferous (brachiopods, bryozoans); 
one bed. 
Limestone, light-olive-gray to medium-olive-gray, fine- to 
coarse-grained, oolitic, bioclastic (mainly micrite-envel-
oped grains), peloidal; one bed. 
Limestone, olive-gray to medium-olive-gray, mottled with 
grayish-red, micrograined to very fine-grained, argilla-
ceous, silty; dolomitic limestone and quartz bodies in in-
terval 129-130 feet; one bed. 
Limestone, olive-gray to medium-light-olive-gray, very 
fine- to very coarse-grained, bioclastic (in part micrite-
enveloped grains; in part silicified grains in basal foot), in-
traclastic, peloidal; partly oolitic in upper 2 feet; in part in 
micrograined matrix; partly in very dusky-red-purple, 
slightly argillaceous, silty matrix in interval 125-126 feet; 
in part micrograined limestone in lower 2 feet (partly 
brecciated) and upper foot; trace of quartz sand in inter-
val 126-127feet. 
Limestone, very dusky-red-purple to grayish-red-purple 
and dark-greenish-gray, very fine-grained to micro-
grained, with coarser bioclastic grains, argillaceous, 
silW; rarely fossiliferous (brachiopods); partly dark-
greenish-gray, argillaceous limestone in upper 3 feet; 2-
to 3-inch layer of light-olive-gray, partly brecciated, very 
fine- to medium-grained, bioclastic limestone (micrite-
enveloped grains) at 119.5 feet; thick- to medium-
bedded. 
Limestone, medium-light-olive-gray; traces of very 
dusky-red-purple and dark-greenish-gray in upper foot; 
medium- to coarse-grained, peloidal, bioclastic, in micro-
grained matrix; grades into micrograined limestone with 
coarser bioclastic grains; indistinct bedding. 
Limestone, light-olive-gray to medium-light-olive-gray; 
partly greenish-gray in upper 2 feet; very fine- to very 
coarse-grained, bioclastic (mainly micrite-enveloped 
grains), oolitic; with intraclasts of micrograined limestone 
in interval 111-112 feet; slightly argillaceous in interval 
112-113 feet; stylolitic; thick-bedded. 
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66 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% O/o % O/o % % % % % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
94.95 1.87 0.98 0.01 0.08 0.06 0.05 NA 98.00 
94.78 1.95 1.30 0.08 0.16 0.08 0.06 98.41 
94.70 2.20 1.52 0.10 0.17 0.08 0.05 98.82 
92.87 2.10 2.47 0.38 0.25 0.16 0.05 98.28 
90.17 3.83 3.31 0.65 0.31 0.18 0.06 98.51 
92.70 3.21 2.19 0.34 0.21 0.10 0.08 98.83 
94.51 1.70 1.44 0.06 0.13 0.07 0.10 98.01 
94.25 1.90 2.21 0.22 0.20 0.10 0.05 98.93 
90.25 5.00 2.90 0.43 0.26 0.19 0.05 99.08 
78.28 12.27 7.14 0.70 0.51 0.19 0.08 99.17 
77.25 13.28 7.50 0.78 0.53 0.21 0.10 99.65 
83.76 6.98 7.50 1.00 0.40 0.19 0.11 99.94 
84.70 5.54 7.51 1.10 0.42 0.19 0.10 99.56 
80.90 4.55 9.54 1.81 0.67 0.41 0.12 98.00 
96.39 1.36 0.93 0.05 0.09 0.03 0.03 0.03 98.91 
95.50 1.36 1.07 0.06 0.08 0.03 0.04 0.03 98.17 
96.00 1.50 1.25 0.05 0.07 0.03 0.03 0.04 98.97 
95.01 2.01 2.40 0.30 0.17 0.06 0.04 0.05 100.04 
93.92 1.92 1.70 0.35 0.13 0.07 0.07 0.05 98.21 
94.49 1.76 1.31 0.26 0.16 0.07 0.06 0.05 98.16 
92.21 3.12 2.67 0.37 0.21 0.07 0.06 0.04 98.75 
93.83 1.99 2.71 0.23 0.10 0.05 0.06 0.04 99.01 
90.80 2.37 4.05 0.65 0.26 0.05 0.06 0.04 98.28 
94.70 2.21 1.36 0.01 0.15 0.04 0.05 0.04 98.56 
96.91 1.90 0.90 0.06 0.06 0.03 0.03 0.04 99.93 
93.74 2.17 1.58 0.43 0.23 0.09 0.04 0.04 98.32 
95.06 1.74 1.12 0.27 0.12 0.04 0.05 0.05 98.45 
95.82 1.75 1.61 0.10 0.06 0.03 0.03 0.04 99.44 
NA = Not Analyzed 
Sample 
Level (feet) 
109-110 
108-109 
107-108 
106-107 
105-106 
104-105 
103-104 
102-103 
101-102 
100-101 
99-100 
98-99 
97-98 
96-97 
95-96 
94-95 
93-94 
92-93 
91-92 
90-91 
89-90 
88-89 
87-88 
86-87 
85-86 
84-85 
83-84 
82-83 
Ledge No. 
13 
12 
11 
Thickness 
(feet) 
6 
8 
14 
Appendix C 
DESCRIPTION 
Lithology 
Limestone, medium-light-olive-gray, very fine- to very 
coarse-grained, bioclastic (in part micrite-enveloped 
grains), rarely oolitic; partly in very fine-grained to micro-
grained matrix; sparsely fossiliferous (crinoid plates and 
brachiopods); stylolitic; thick-bedded. 
Limestone, medium-light-olive-gray to light-olive-gray, 
micrograined to microcrystalline, with few coarser bio-
clastic grains; in part interlayered with bioclastic lime-
stone; silty and slightly argillaceous in lower 5 feet; dolo-
mitic in interval 99-101 feet; greenish-gray, silty, argilla-
ceous, bioclastic limestone in basal 3-4 inches; thick-
bedded and irregular to nodular bedding. 
Limestone, olive-gray to medium-light-olive-gray, very 
fine- to very coarse-grained, bioclastic (commonly mi-
crite-enveloped grains; in part silicified grains), oolitic, 
peloidal, intraclastic; sparsely fossiliferous (crinoid 
plates and brachiopods; in part silicified); very thin string-
ers of brownish-gray to light-olive-gray, micrograined cal-
crete in interval 86-87 feet; stylolitic; medium- to thick-
bedded. 
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68 Low-SHica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% % O/o % % % % % % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
91.79 2.87 3.43 0.46 0.23 0.11 0.04 NA 98.93 
88.91 3.89 5.30 0.54 0.30 0.13 0.04 99.11 
89.40 3.89 5.77 0.54 0.25 0.14 0.04 100.03 
91.27 3.03 4.78 0.40 0.19 0.09 0.04 99.80 
91.76 2.92 4.44 0.32 0.14 0.09 0.04 99.71 
92.00 3.30 4.59 0.51 0.22 0.10 0.04 100.76 
90.86 3.08 4.81 0.48 0.23 0.09 0.04 99.59 
89.85 3.17 4.95 0.62 0.31 0.09 0.03 99.02 
90.49 3.59 5.49 0.55 0.18 0.13 0.03 100.46 
90.75 3.98 4.48 0.63 0.24 0.12 0.04 100.24 
86.52 5.45 5.60 0.71 0.24 0.15 0.04 98.71 
83.27 6.42 6.89 0.90 0.42 0.22 0.04 98.16 
82.41 6.98 7.27 1.00 0.45 0.23 0.05 98.39 
82.79 6.41 8.38 1.11 0.42 0.28 0.05 99.44 
77.51 7.67 10.35 1.58 0.51 0.34 0.06 98.02 
76.60 9.36 11.60 1.28 0.60 0.36 0.07 99.87 
76.76 10.95 10.11 1.01 0.70 0.28 0.08 99.89 
77.07 8.44 10.86 1.20 0.43 0.33 0.08 98.41 
78.00 7.23 11.95 1.38 0.55 0.36 0.10 99.57 
79.82 6.18 11.24 1.52 0.58 0.29 0.13 99.76 
80.00 5.82 11.26 1.24 0.61 0.29 0.13 99.35 
80.08 5.74 11.63 1.33 0.63 0.30 0.14 99.85 
78.97 6.47 11.82 1.62 0.67 0.33 0.15 100.03 
73.07 10.25 13.70 2.26 0.83 0.24 0.18 100.53 
91.39 3.20 3.26 0.15 0.21 0.10 0.06 98.37 
91.10 2.99 4.04 0.55 0.30 0.12 0.06 99.16 
95.36 1.61 2.50 0.26 0.14 0.06 0.05 99.98 
81.23 4.75 10.39 2.34 0.76 0.26 0.20 99.93 
65.37 13.68 15.16 3.32 1.34 0.73 0.25 99.85 
44.30 24.43 21.14 4.63 2.28 1.06 0.36 98.20 
36.05 30.82 23.43 3.99 2.43 1.05 0.35 98.12 
37.85 30.35 22.84 3.45 2.37 0.94 0.31 98.11 
69.16 15.40 11.00 2.13 1.09 0.37 0.19 99.34 
83.40 8.24 6.93 1.32 0.54 0.28 0.14 100.85 
NA = Not Analyzed 
Sample 
Level (feet) 
81-82 
80-81 
79-80 
78-79 
77-78 
76-77 
75-76 
74-75 
73-74 
72-73 
71-72 
70-71 
69-70 
68-69 
67-68 
66-67 
65-66 
64-65 
63-64 
62-63 
61-62 
60-61 
59-60 
58-59 
57-58 
56-57 
55-56 
54-55 
53-54 
52-53 
51-52 
50-51 
49-50 
48-49 
Ledge No. 
10 
9 
8 
Thickness 
(feet) 
23 
4 
7 
Appendix C 
DESCRIPTION 
Lithology 
Limestone, olive-gray to light-olive-gray and brownish-
gray; dusky-red-purple to dark-greenish-gray in interval 
64-71 feet; microcrystalline to micrograined, with scat-
tered coarser bioclastic grains (in part silicified); silty and 
slightly argillaceous in lower part; dolomitic in interval 
65-67 feet; partly very fine- to coarse-grained, bioclastic 
limestone in interval 63-65 feet; partly very fine- to me-
dium-grained, peloidal limestone in upper 4 feet; slightly 
fossiliferous (bryozoans, brachiopods, and crinoid 
plates; in part silicified); massive to thick-bedded; very 
thin greenish-gray argillaceous partings. 
Limestone, light-olive-gray to olive-gray, very fine- to 
very coarse-grained, bioclastic (in part micrite-envel-
oped grains; in part silicified grains in basal foot), rarely 
oolitic; in very finely crystalline dolomitic matrix in upper 
foot; thin- to medium-bedded; very thin greenish-gray 
and grayish-red argillaceous seams in upper foot. 
Dolomitic limestone, dolomite, and limestone, olive-gray 
to dark-olive-gray and greenish-gray; mottled with gray-
ish-red in lower 2 feet; microcrystalline to very finely crys-
talline, silty, argillaceous; abundant fine- to very coarse-
grained bioclastic grains (in part silicified); fossiliferous 
(crinoid plates, including Platycrinites penicillus stem 
plates; brachiopods). 
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70 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
CHEMICAL ANALYSIS 
% % O/o % % % % % % 
CaC03 MgC03 Si02 Al203 Fe203 K20 Na20 s Total 
92.01 2.63 3.93 0.73 0.28 0.16 0.09 NA 99.83 
86.84 5.77 4.83 0.93 0.34 0.19 0.10 99.00 
88.23 6.24 4.86 0.73 0.32 0.18 0.11 100.67 
89.72 4.10 3.52 0.52 0.22 0.14 0.09 98.31 
89.19 4.91 3.83 0.63 0.29 0.16 0.09 99.10 
80.83 10.88 7.02 1.29 0.43 0.28 0.17 100.90 
84.97 8.33 4.76 0.59 0.28 0.16 0.10 99.19 
90.33 4.99 3.69 0.40 0.27 0.14 0.10 99.92 
88.61 6.08 3.97 0.80 0.34 0.19 0.09 100.08 
88.40 6.58 3.96 0.78 0.28 0.16 0.09 100.25 
83.66 9.05 4.43 0.69 0.30 0.19 0.10 98.42 
84.91 10.66 3.55 0.64 0.24 0.16 0.09 100.25 
86.79 6.51 4.65 0.87 0.32 0.19 0.11 99.44 
77.72 15.96 3.26 0.56 0.21 0.15 0.14 98.00 
84.35 12.45 2.55 0.36 0.16 0.11 0.08 100.06 
83.88 12.92 2.71 0.28 0.15 0.07 0.04 100.05 
83.91 12.49 2.43 0.25 0.12 0.07 0.06 99.33 
57.76 30.26 10.51 0.17 0.55 0.08 0:01 99.40 
64.83 30.34 2.18 0.13 0.45 0.07 0.07 98.07 
95.82 1.40 1.46 0.24 0.09 0.06 0.04 99.11 
96.80 1.39 0.67 0.12 0.08 0.04 0.03 99.13 
97.03 1.42 1.01 0.07 0.09 0.04 0.04 99.70 
95.98 1.48 1.06 0.26 0.11 0.04 0.04 98.97 
94.54 1.75 2.15 0.28 0.14 0.05 0.04 98.95 
92.04 2.94 2.89 0.34 0.23 0.06 0.05 98.55 
66.82 17.99 13.00 1.51 0.54 0.41 0.20 100.47 
76.80 4.50 13.78 2.22 0.70 0.55 0.26 98.81 
82.00 3.55 11.55 1.41 0.51 0.42 0.20 99.64 
83.20 3.75 10.66 1.44 0.53 0.46 0.14 100.18 
NOT DETERMINED 
71.03 6.59 17.80 2.84 0.95 0.81 0.31 100.33 
NOT DETERMINED 
78.02 3.21 13.47 1.97 0.85 0.63 0.22 98.37 
72.45 6.86 15.30 2.11 0.87 0.63 0.24 98.46 
63.52 16.45 14.52 1.83 0.88 0.60 0.24 98.04 
63.92 17.00 13.90 2.12 1.02 0.61 0.24 98.81 
NA = Not Analyzed 
Sample 
Level (feet) 
47-48 
46-47 
45-46 
44-45 
43-44 
42-43 
41-42 
40-41 
39-40 
38-39 
37-38 
36-37 
35-36 
34-35 
33-34 
32-33 
31-32 
30-31 
29-30 
28-29 
27-28 
26-27 
25-26 
24-25 
23-24 
22-23 
21-22 
20-21 
19-20 
18-19 
17-18 
16-17 
15-16 
14-15 
13-14 
12-13 
Ledge No. 
7 
6 
5 
4 
3 
Thickness 
(feet) 
17 
2 
6 
5 
6 
Appendix C 
DESCRIPTION 
Lithology 
Limestone, medium-light-olive-gray to light-olive-gray, 
micrograined to very fine-grained, with coarser bioclastic 
grains (few silicified grains in interval 46-47 feet); in part 
dolomitic (partly very finely crystalline), mainly in lower 7 
feet; sparsely fossiliferous (bryozoans and brachio-
pods); medium- to thin-bedded; few thin argillaceous 
partings. 
Dolomite, very pale-orange, very finely crystalline; yel-
lowish-brown, micrograined to microcrystalline lime-
stone in basal 6 inches; quartz-lined vugs and veinlets in 
upper foot; thick- to medium-bedded. 
Limestone, light-olive-gray to medium-olive-gray, fine- to 
very coarse-grained, bioclastic (mainly micrite-envel-
oped grains), oolitic; fossiliferous (brachiopods and cri-
noid plates; partly silicified in interval 24-25 feet); mas-
sive to thick-bedded. 
Limestone, olive-gray to medium-olive-gray, micro-
grained to very fine-grained, with coarser bioclastic 
grains, silty, slightly argillaceous; slightly oolitic in basal 
foot; yellowish-gray, very finely crystalline, dolomitic 
limestone in upper foot; sparsely fossiliferous (brachio-
pods and pelecypods); massive. 
Limestone, light-olive-gray to olive-gray, very finely crys-
talline, with coarser bioclastic grains, silty, slightly argilla-
ceous; dolomitic in lower 2 feet; sparsely fossiliferous 
(brachiopods and bryozoans); thick-bedded. 
71 
Formation 
w 
z 
~ 
en 
w 
:::E 
::i 
z 
ct: 
:::E ;: 
w 
z 
u. 
0 
a: 
w 
m 
:::E 
w 
:::E 
a: 
w ;: 
0 
_J 
72 Low-Silica and High-Calcium Stone in the Newman Limestone on Pine Mountain, Letcher County 
% 
CaC03 
62.00 
55.54 
53.36 
46.75 
46.51 
50.24 
51.38 
50.42 
50.50 
46.74 
0.18 
0.16 
% 
MgC03 
16.75 
21.57 
22.85 
27.91 
26.86 
27.96 
28.97 
30.54 
31.70 
19.20 
0.49 
0.39 
NA = Not Analyzed 
% 
Si02 
15.25 
16.38 
17.96 
18.33 
18.96 
15.20 
14.47 
13.55 
12.19 
25.96 
82.41 
82.81 
CHEMICAL ANALYSIS 
% 
Al203 
2.14 
2.61 
2.40 
2.49 
3.05 
1.85 
1.76 
1.66 
1.40 
2.75 
9.05 
8.03 
% 
Fe203 
1.06 
1.22 
1.34 
1.81 
1.65 
1.93 
2.02 
2.03 
2.04 
2.35 
2.77 
3.77 
% 
K20 
0.63 
0.69 
0.65 
0.57 
0.79 
0.33 
0.33 
0.35 
0.32 
1.00 
2.83 
2.42 
O/o 
Na20 
0.23 
0.23 
0.24 
0.20 
0.24 
0.49 
0.17 
0.16 
0.15 
0.18 
0.52 
0.49 
O/o 
s 
NA 
% 
Total 
98.06 
98.24 
98.80 
98.06 
98.06 
98.00 
99.10 
98.71 
98.30 
98.18 
98.25 
98.07 
Appendix C 73 
DESCRIPTION 
Sample Ledge No. Thickness Lithology Formation 
Level (feet) (feet) 
11-12 
u.W 10-11 oz 
9-10 Dolomite and dolomitic limestone, yellowish-gray and a:o 
wt; 8-9 grayish-orange to moderate-yellowish-brown, very finely caw 
7-8 2 10 crystalline, earthy, silty, slightly argillaceous; scattered ~~ w-
6-7 bioclastic grains in basal foot and upper 2 feet; interlami- ~.....J 
5-6 nated greenish-gray siltstone and very fine-grained a:~ 
w~ 4-5 sandstone in basal foot; thick-bedded. 3'::3':: 
3-4 Ow 
.....lz 
2-3 
Siltstone and sandstone, grayish-red to dusky-grayish- a:Z wQ 
1-2 1 2 red-purple and greenish-gray, very fine- to fine-grained, (!)~ 
0-1 argillaceous, micaceous; thin- to medium-bedded; inter- ~~ <a: bedded shale. a:o (!) u. 
